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This book describes the designs and operating principles of
’ antitank and antipersonnel mines of the Soviet Army and the armies

of the capitalist states. The fundamentsals of laying, reconnaisw~
sance and clearing of minefields, as well as recommendations for
their recording and simulation, are also covered., Methods of
organizing the training of personnel are described along with the
safety rules that must be observed in laying and clearing miness

The book may be used as an aid by officers in all branches
of the armed forces, by cadets in military schools, and by non~
commissioned officers and soldiers of the Soviet Army.

The book will also be useful to resexrve officer affiliated
; with engineer units,
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INTROCUCTION

Combal operations under present day conditions are exception=
ally maneuverable and fast moving. Nuclezr missiles are the prin=-
cipal fire weapons to be used against the enemy. Success in com-
bat, however, is achieved by the combined efforts of all branches
of the armed forces, with particular emphasis on the tank and
mechanized units., Tanks have become the mais striking units of
the iland forces and their role is constantly increasing. NATO
divisions of today have hundreds of tanks and several thousands of
other combat and transport vehicles. Therefore the significance of
all the means of antitank warfare has increased in general and that
of antitank obstacles in particular,

The most effective type of antitank obstacles are mined
obstacles and, primarily, minefields. They are capable of putting
enemy manpower and combat materiel out of commission, at the same
time affecting the morale of enemy troops. Mines are quickly in~-
stalled with the aid of various devices and are easily camouflaged,
which complicates their reconnaissance and clearing. The mines
are always armed and require no servicing once installed. They
have a high degree of resistance against the effects of nucleax
weapons. The unit personnel usually have more confidence if the
approachas to their positions are mined.

During the Great Patrictic War mined obstacles were employed
on a very large scale, The troops of the Voronezh Front installed
as many as 400,000 antitank and more than 390,000 antipersonnel
mines during battles along the Kursk Arc alone. These mines de-
stroyed hundreds of enemy tanks, armored personnel carriers and
other motor vehicles.

The history of the past war provides quite a few examples w
when various units layed minefields through their own efforts, and
also cleared paths not conly through their own minefields but through
enemy minefields as well.

Commanders of units engaged in combat ave best informe. or
the current situation, the terrain, the antitank fire system as
well as the most vulnerable spots of the positions occupied by
units under their command. This permits them to make a quick
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decision and install minefields whe.. they are really needed. They
can also use the mines in the most rational way. Soviet mines are
simple and reliable, which makes it easier for the units to woirk
with them.

In order to lay a minefield quickly and in a technically
literate manner, it is necessary to have a good knowledge of the
equipment involved, as well as the techniques and methods of cre-
ating mined obstacles,

Mine obstacles are capable of shzrply slowing down the momen-—
tum of the advancing forces, forcing them to move in a direction af~
fording them the least advantage. Mined obstacles can also force the
enemy to tighten up combat formations thereby creating a target for
a nuclear strike.

US, British and French armies devote considerable attention to
the subject of obstacles. It is sufficient to point out that &1l
branches of the military forces are trained in the rules governing
the creation of obstacles. The table of equipment for units of the
land forces incledes antitank and antipersonnel mines that must be
installed by the troops themselves,

Mine layers are used for the quick lay’ng of minefields., Heli-
copters are also used for this purpose. The probable scales on which
obstacles would be used in modern warfare are great.

All branches of the military service must know how to clear
paths and cross minefields. This is particularly important under the
present day conditions when so much significance is attributed to the
independent operations of individual units. This gives rise to an
important task -- to leaxn how to detect and cross minefields rapidly
and without losses,

Firm knowledge of Soviet and foreign mine armaments, as well
as of the techniques and methods of laying and clearing minefields
will help to fulfill the established task, i.e. to detect and quickly
cross minefields,

The "Manual on the Laying and Clearing of Minefields" describe
the designs and operating principles of varicus mines used in the
Soviet Army and in the armies of ‘We main capitalist countries. The
manual also covers the fundamentals of laying, reconnoitering and
clearing minefields.

In addition to that the manual contains some recommendations
with regard to minefield recording, along with a brief description of
methods of organizing personnel training., The assimilation of this
material will help units to lay and clear minefields on their owm
in accordance with the vequirements of modern warfarve.
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CHAPTER I

MINES USED IN THE SOVIET ARMY

General Information on Engineer Explosive Items

Specially designed engineer explosive items, including mines —
antitank, antipersonnel, beach defense and other mines, are used on a
large scale by the Soviet Army for the laying and crossing of mined
obstacles, for the purpose of destruction and demclition work.

Mines are used for immobilizing combat and transport vehicles,
for the destruction of enemy manpower, aznd for the destruction of
various objectives and cther targets.

The main elements of a mine are:

The main charge;
Tne fuze (firing switch);
Explosive trains

These elemgggsbggg‘amalgamaCed into a single unit.

The main charge in mines provides the energy for the destruc—
tion of an objective. The charge, as a rule, consists of two parts:
the main charge and the booster charge. The size of the charge in
the mine depends on the purpose for which it is to be used aund the
degree to which the cbjective is to be destroyed. The antipersonunel
mines, for instance, contain only a few grams of an explosive charge,
while the antitank mines may contain several dozen kilograms. Mines
installed for the purpose of destroying large objectives contain

hundreds of kilograms and perhaps even tors of an explosive charge. -

The fuze (firing switch) serves to detonate the explosive
charge in the mine.

The fuze usually consists of a trigger-and-priwer mechanism
and a detonator connected (screwed) to each other,

The trigger~and-primer mechanism, as a ruiz, ic a mechopicst
and instant action device. It is designed to explode the avec, ..
which explodes the booster charge and the main charge in the miune.

There are two types of detonators. Some of them comsist of a
primer and a detonating cap joined by a coupling base. Other
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detonators consist only of 2 detonating cap installed in the coupling
base.

The most widespread detonators of the first type are the MD-2
and MD~5m detonators (Figs. 1 and 2) while the most common detonator
of the second type is the 1D-6 detcaator (¥Fig. 3).

Samne—
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2 3
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a B Q 8
Fig 1. The MD-2 detonator. Fig. 2. The MD-5m detonator

Legend: A -~ Overall appearance; Legend: A -~ Overall appearance;
B ~- Cross section; 1 -~ B ~- Cross section; 1 ~-

Coupling base; 2 -~ No. 84 Coupling base; 2 ~- No, 8A
detonating cap; 3 -~ Primer detonator; 3 ~- KV-11 primer;
Kv-11 4 «~ Firing pin

The firing device serves to transmit the pressure, etc. applied

from the outside to the explosive train in the mine. The actuating
device includes an actuating 1id, the pin, trip wire, control wires,
and the like.

The mine box is designed to contain and protect the explesive
charge and the fuze from mechanical damage. In the case of antiper-
sonnel mines the mine box is also designed to destroy enemy forces
with i{ts fragments.

At the present time mine boxes are made out of metal, wood,
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;c plastics and other materials.

§ . In the pressure action zntitank and ant: ,erconnel mines the
miue box lid usually serves as the element the «t:. .smits pressiure to

the fuze when a tank track rolls over the mine or a soldier step:

on it,

Mines containing an explosive
charge but without a fuze are called | e— .
disarmed mines. They are produced ?E::————Fwﬁ$§ \za
by the plants, stored in warehouses ! 2tk ‘\\"
and transported on various kinds ES§SJ
of vehicles in that cendition.

An armed mine is one that
contains a fuze (detonator, elec-
trical detonator).

Mines are divided into anti-
tank, antipersonnel, beach defense
mines, antitransport mines, and
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The design, cperating Fig. 3. The MD-b6 detonator.
principles and techniques ~f o . . . .
installing the mines are da- egend: i . g::gi::?nbaiz’
seribed below, while specifi- g cap. ’
cations of the containers in which these mines come are given in
. Supplement 2. ;
2 sntitank Mines

Antitank mines are dorigned for mining areas for Lhe purpose
of placing epemy tanks, self-propelled artillery weapons and armored
personnel carriers out of commssion. They are subdivided into
tank-stopping and tank-killing mines.

A tank-stopping mine is one that explodes oaly when the tank
track (wheel) runs over it. .When exploding it disables only the
propulsion part of the vehicle which stops the tank (motor vehicle).
The TMD-B, IMD-44 and TM-46 are mines of this type.

Tank-killing mines are those that explode under the tank Lody
and destroy the bottom of the tank or propulsion elements thereby
stopping the tank. .

The MD-B and TMD-4%% mines. The TMD-B (Fig. 4) and TiD-44 -
(Fig. 5) antitank, tank-stopping mines consist of a rectangular
wooden box with a 1id, an explosive charge, and MV-3 mine fuze.

The mine box is made .out of 10 mm thick boards that are nailed
together. Ammonite briquets or trimitrotniuene are placed in the ‘
box. The charge inside the box is secured with stx---. M:i-¢ "%
briquets contain bonster charges consisting of a prismac.

‘toluene block weighing 160 grams. While booster charges in mines wi...
trinitrotoluene consist of a cylindrical trinitrotoluene block
weighing 200 grams. A lid is nailed to the top of the box. The lid
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is partially sawed through in two places along the entire inside sur-
face, so that it would break under the weight of a tank.
PR
; Pig. 4. The TMD-B antitank mine,
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. Fig. 5. The TMD-44 antitank mine.

A canvas handle i5 attached to the side of the box for
- carxying.
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" plate. The box contains the explosive charge with a booster charge.

The mine is 320 mm long, 29( am wide &» 160 mm high. The
gross weight of the mine with trin._.rotoluene .o ¢ O kg, and 9.0 kilc-
grams with ammonite briquets. The explosive ( « woighss 0.7 oy
and 4.8 kg correspondingly. Pressure cf 200 to 6Ly kilograms actu-
ates the mine,

The TMD-B mine has pressure plates on its 1id. The middle
plate is hinged and serves to cover the opening in the middle .. the
mine through which the MV-5 fuze is installed in the mine. This lid
is secured with a bolt that slides into the slot under the pressure
plates.,

The TMD-44 mine has two [.ecsure plates. The lid has an open-
ing in the 1lid between the two plates to pernit the installation of
the MV-5 fuze, The opening is sealed by a stopper that screws in.

The MV-5 fuze (Fig. 6) consists of a firing mechanism and the
MD-2 detonator. The firing mechanisms consist of a fuze cap containing

a firing spring and a firing pin which is kept in the raised position
by a’iggkipball.

Let us see how the mine works under a tank.

ALs the tank track or the wneel {of a truck, artillery piece
or some other piece of equipment) rolls over the mine, the mine 1lid
cracks along the notches and, as it is crushed, the 1id or the stopper
presses on the cap of the MV-5 fuze. Compressing the spring the cap
moves down urtil the opening in the housing matches the indentation
stamped in the cap. The ball is forced out into the indentation and
the freed firing pin, under the pressure exerted by the spring, sets
off the primer with its firing point, which explodes the detonating
cap, the booster charge and the main charge in the mine.

The TM-46 mine. The antitank tank-stopying TM-46 mine (Fig.
7) consists of a round metal box with an arming dial and a pressure

There is a fuse well in the center of the 1lid.

The mine box is stamped metal with an opening for pouring in
the explosive charge vhen arming the mine. The charge is separated
from the pressure 1lid by the plain fuze well. A bhandle for carrying
the mina is attached to the side of the mine box.

The pressure 1lid har . stepped shape which makes its depres-
sion under the tank track a certainty. The mine charge consists of
amronite or trinitrotoluena and a booster charge (a 40 gram cylindri-
cel trinitrotoluene block).

The fuze (Fig. 8) consists of a plug with a casing, the
firing wechanism, a safety pin and the MD-6 detonator. The plug
comes with the casing, a cover and a diaphragm. The casing containg
the firing mechanism. The firing mechanism consists of an adapter,
the firing spring, the firing pin and a ball. The i+~ detoratox
(Pig. 3) is screwed to the lower end of the adapter. Ti. - s .
safety pin above the diaphragm. The safety pin is passed chrougu i.
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opening in the cover of the fuse
plug. The pin prevents the tip
of the adapter from penttrating
through the diaphragm. The
fuse with a safety pin is a
safety type fuse allowing the
safe transportation of the
aine in a fully armed condition
How does the TM-46 mine
work under the tank track or
a truck wheel?
As the tank track
or the truck wheel rolls
over the top of the mine
(the safety pin has been
removed from the fuze) the
pressure is transmitted by che
pressure plate. The cap is
forced down tightening the
firing pin spring until cthe
notch in the cap aliows the
ball to roll out, thus
releasing the firing pin.
The freed firing pin, under
the effect of the compressed
firing spring, strikes the
detonator which seus off
the boostex charge and

then the main charge. Fig. 6. The MV~5 fuze,
Legend: -~ Overall appearance;
-—- Cross section;
~- Housing;
— Cap;

—— Firing pin;
Firing spring;
-~ Ballj;

== MD-2 detonator.
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Fig. 7. The TM-46 antitank mine.

Legend: A -~- Overall appearance;
box; 2 -~ Diaphragm;
5 —- Explosive charge;
8 -~ Opening; 9 -- Cap;
Handle; 13 -- Fuze well;

R -- Cross section; 1 ~— Mine

3 -- Pregsure plate; 4 -~ Plug;

6 ~- Borster charge; 7 —— Fuze;
10 -- Gasket; 11 -- Lug; 12 —-
14 -~ Steel plate.
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Fig. 8, Fuze for the Th-46 mine.
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Preparation of a mine for installation. After having acquain-
ted ourselves with the design of antitank, tank-stopping mines as
well as with their principle of operation, let us examine the pro-
cedures involved in the preparation and installation of a mine in
the area.

Irn preparing the mine, just as any engineer explosive device,
it is always necessary to perform all the operations in a strict
sequence,

Following are the operations involved in the installation of
the TMD-B and TMD-44 antitank mines.

It is first necessary to pull back the bolt out ¢f the slote
under pressure plates, in the case of the TMD-44 mine it is, neces-
sary to unscrew the plug.

Using a stick with a sharp tip or a pencil it is then neces~
sary to puncture the paper seal covering the fuze well in the booster
block.

The MD-2 detonator is then screwed into the MV-5 fuze,

It is necessary to insert the fuze into the fuze well, care~-
fully, without pressing on the MV-5 fuze cap, until the firing pin
rests on the booster block.

After that it is necessary to make certain there is some
clearance between the fuze cap and the hinged plate (plug). To do
this a ruler is placed on its edge . .2r the opening in the mjine
cover and passed over the fuse. If the ruler touches the fuze cap
it must be replaced and the position of the fuze re-~checked. 1If it
is impossible to replace the fuze the mine must not be installed.
After checking the clearance the plate is carefully closed on mine
THD-B and secured with the boit, In the case of the TMD-44 mine
the piug is screwed all the way in.

All these cperations are carried out directly at the mining
gite, Preliminary fusing of the mines Jor installation elsewhere
is prohibited. .

When preparing the TM-46 mine it is nacessary to unscrew the
plug ot the mine.

Check the presence and correct position of the fuze safety
pin (the safety »in must be inserted to the hilt).

Then it is necessary to screw the MD~6 detorator inte the fuze,

After that the fuze is screwed intc the fuze well until the
rubber gasket is fully compres‘e.l).

These operations may be carried out shead of time at the field
depot.

The installation of a mine in the ground. The mine is in~
stalled in the ground in different positions depending on the time
of the year and on the condition of the ground (smow). Mines may be
installed directly on the surface of the ground (srow), or they may
be instzlled in holes in the ground ~— in mine holes that are
camouflaged with dixt or snow after the mine is installed.
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When instellirg a mine in ground coverec with plant growth
the sod is cut with a shovel to a Gepth of 5-6 cm forming a 70 :: 70
cm square (Fig. 9). The sod is then peeled back in the direccic
of the enemy. A mine hole is dug in the ground into which the mi.e

is placed. The installed mine is carefully covered over with the
sod.

. \.'n'\l "".‘.
L]

Al
Y
LYl

Fiz. 9. The installation of an antitark mine
in ground covered with plant growth.

Legend: 1 -~ Enemy.

In solid ground and well traveled dirt roads the mine, in~
stalled in a mine hole, must protrude 2-3 cm above the surface eof the
ground. The mine is camouflaged on the top with some dirt. In soft
ground the mine is installed flush with the surface of the ground and
is camouflaged with dirt.

When installing the mine in swampy ground the bottom of the
mine hole is lined with boards, branches, poles, and the like, whose
dimensions are two to three times greater than those of the base of the
mine (Fig. 10).

In the wintertime when the snow is up to 25 cm deep, antitank
mines are installed directly on the ground. If the snow is deeper
than 25 cm the snow is compacted under the mine, so that after install-
ation the mine could be covered with a camouflage layer of snow from
10 to 15 cm thick (Fig. 11). If the snow is deeper than 60 cm it is
necessary to place, bcards, poles, branches and the like under the
mines in order to create a firm foundation.

L 1 Y

must not differ from its surroundings.

The site should not have any signs indicating that wininy . ..
had teen under way there.
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) Fig, 10. The installation of an
antitank mine in swampy ground.
Legend: 1 -- Boards (poles).
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Fig. 11. The instals tion of am antitank
mix 1in sno. deeper than 25 cm. ;
: . - Légend: 1 ~- Over 25 cm; 2 -- Camouflage |,
' layer of snow; 3 —- Snowy; & -
Compacted snow.
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The UITM-60 practice mine

A special UITM~60 practice mine is used for craining ..o
troops in the laying and clearing of antitank minefields. Depend-
ing on the situation this mine may be used both as a practice mine
and an exercise mine.

In the first case the mine simulates the explosion of a real
mine under the tank track or truck wheel, producing a sound and a
flash effect. In the second case the mine is used for exercises in
techniques and methods of miring.

The shape, dimensiens, the material of which the box is made,
and the force required to set the UITM~60 mine off, are the same as
those of the TM-46 antitank mine,

2 6

Fig. 12. A UITM-60 practice mine.

Legend: A -— Overall appearance; B -~ Cross section; 1 -- Body;
2 -~ Pressure plate; 3 -~ Circular rim; 4 -- Puze;
5 ~- Standy 6 -~ Spring; 7 -- Sleeve; 8 —- End cap;
9 -~ Core; 10 -~ Ball; 11 -~ Cover plate; 12 --
Collapsible handle; 13 -~ Catch; 14 -- Splint; 15 --
Stopper; 16 ~- Sleeve; 17 -- Plug; 18 -~ Safety nut;
19 -~ Signal flare.
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The UITM-60 mine (Fig. 12) consists of a box, a lid, circular
detachablé rim 2nd a fuse, The mine also includes signal flares and
devices for disassembling it.

The mine box is made out of sheet steel, Three stands with
springs and ball arresters are secured to the bottom inside the box.
Three stoppers are secured to thne side wall of the box. The circular
detachable rim serves to secure the mine box to the lid. It has
enree L-shaped slots into which the stoppers are fitted when the mine
is assembled. The lid, serving as the actuating device cf the mine,
rests on three ball arrester sleeves and is secured to the mine box
by the circular rim. There is a threaded fuze hole in the center of
the 1id.

The practice UIMV-60 fuze (Fig. 13) consists of a casing, fir-
ing mechanism housing and contains a signal flare, The fuze casing
is open on both ends serving as the breech chamber for the signal
flare. The lower part of the casing contains a large diameter thread
for screwing in the fuze into the mine lid, and a smaller diameter
thread for screwing in the firiag mechanism container.

Fig. 13. UIMV-60 Fuze for the practice mine.

Legend: 1 -- Casing; 2 -~ Cap; 3 -—- Button; &4 -~ Coupling rod;
5 -- Spring; 6 -- Safety pin; 7 -- Adapter; 8 —- Tip;
9 -~ Spring; 10 -~ Hammer pin; 11 -~ Ball; 12 ~-
Housing; 13 -~ Joint pin; 14 -~ Padding; 15 -~ Lock
nut; 16 —- Shearsbhle ping; 17 End cap;

R V1 $ 34 “apy 18 ——
Safety cap.

The- signal flare (¥Fig. 14) consists of a pasteboard cartridge
and a brass bottom containing a percussion flash igniter, an inside
aluminum cartridge with a delayed action flash igniter, an ejection
charge consisting of black powder, and the light signal block.
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The mine has a diametec <. 32 cm,
a height of 12.5 cm, and welghs 8.7 kg.
The pressure required to set off the
mine is 200-600 kg.

The armed UITH-€0 mine is in-
stalled oniy in a wine hole in tke
ground, just as the TM~46 mine. In
order to prevent damage to it the in~
stallation of the ULTM-60 mine on the
surface of the grocund is not recom-
mended. The mine umay be uvyed a number
of times to simulate an explosicn under
the tanl tracks. To re-use it, how-
ever, it is necessary to re-arm the
mine using a special device (Fig. 135),
designed for the disassembly and
assenbly of this mina.

The mine is armed with the UILMV-
60 fuze in the rollowing sequence: Fig. 14.

The plug ox the unarmed fuze are
screwed out of the 1id;

The lock nur is undone with a wrench on the fuze casing after
which the firing mecuanism is screwed to the housing;

Tie cardboard lining is removed from the firing mechanism
housing;

The signal flare is inserted into the fuze casing as
will go;

The firing mechanism housing is screwed to the fuze casing and
secured with a lock nut using a wrench;

Signal flare.

far és it
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Device for disassenbly and assewbly of the ~ive,

Pig, 15.

The safety cap, covering the tip of the fuze is screwed om;
The fuze is then screwed inside the mine.

In order to disassemble and re-arm the mine it is necessary to:
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The fuze is screwed out of the mine;

The safety cap is screwed on the fuze;

The mine is disassembled with the aid of the special device,
the cirvetlar rim and the 1id are removed and, if it is necessary,
they should be wiped dry;

The lock nut on the fuze cising is undone with the aid of a
wrench and the firing mechanism housing is removed;

The spent cartridge is removed from the breech chamber which
is then cleaned;

The two end caps are removed from the housing and the sheared
pins are shaken out of it; )
The firing mechanism is cocked by pushing back the hammer pin
. . until the two balls snap into the recess (click is heard), the spare
shearable pins are inserted and the end caps are screwed in;
A new signal flare is inserted into the breech chamber;
The firing mechanism housing is screwed on the fuze casing as
tightly as possible after which it is secured with a lock nut;
. The fuze is then screwed into the lid of the mine.
r How does the antitank practice mine operate under the tank
. track (wheel of a vehicle)?
As the tank track rolls over the mine, the lid, compressing
the springs of the ball arresters, is pushed down together with the
t fuze. When the tip of the fuze reaches the bottom its movement is
' stopped, but the Ffiring mechanism housing continues to descend. The
safety pins are sheared off, the balla roll out, the freed striking
pin, under pressure from the spring, strikes 'the primer of the signal
flare and ignites it. The delay train is ignited by the flash
igniter, which, in turn, ignites the ejection charge in three to four
seconds. The signal flare is ignited as the ejection charge is set
off. The cignal flare is ejected froi. the cartridge, penetrates i

) the camouflage layer of dirt and shoots up to a height of 25-40
meters, where it bursts into four lights: two red znd two green.

o

Antipersonnel Mines

et S W

Antipersonnel mines are designed for mining the terrain for

the purpose of destroying enemy manpower. These mines may be installed :

separately to form entire minefields, or in combination with antitank %

i . mines both within\ an antitank minefield and in front of it.

: Deperding on the damaging action the antipersounel mines are
subdivided into blast min#s and fragmentation mines. The former, as

R 4 a rule, are presgsure action mines, while the latter are pull actiom

i T : mines, 3

! Pressure action blast mines include the PMD-6 mine, while the

fragmentation pull action mines include the POMZ-2 and the POMZ-2m

mines., . .

. The PMD-6 antipersonnel pressure action mine (Fig. 16) consists

— of a rectangular wooden box with a 1id hirged to the box. The

e
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interior of the box contains a 200 gram trinitrotoluene block. The
front wall of the box contains 2 circular openiang fox the MUV or
MUV-2 fuze. The front edge of the iid contains 3 rsectanguler op:ining
through which the fuze protrudes when the lid is c.osed.

BN et 1A i bt
T e

e Fig. 16. The PMD-6 ant.perscnnel mine.

In order to increase the amount of pressure required to set
off the mine a metal plate is attached to the inside of the lid.
When the 1id is closed the plates rests on the trinitrotoluene block
and keeps the lid in a raised position, In the firing positicn the
front edge of the 1id rests with its bottom edge on the shoulders of
a T~-shaped fuze safety pin.

The mine is 190-200 mm long, 90 wm wide, and 45-50 mm high.
The mine weighs a total of 450-500 grams. Th= foxce necessary to
actuate the -mine without the plate is 1-2 kg, while with a plate
pregsure of up to 25 kg is reeded.

The MUV fuze (Fig. 17) .oasists of a cylindrical metal or
plastic body, a striker, a stri’er spring, A T- or a P-shaped safety
pin and the MD-2 (MD-5) detonator.

. In the firing position the spring is ccwpressed, the pin
passes through the lower opening in the striker and holds it in a
cocked position.

The MIV~2 fuze (Fig. 18) diffexrs from the MUV fuze only by
its time safety lock. The safety lock consists ¢f a lamellate metal
element which keeps the striker in a cocked position for no less than
2.5 minutes -after the safety pin is removed. The safety lock ensures
the safe installation of the mine.

.After the installation of the fuze inside the mine and the
safety-pin is removed, the cutting wire, under pressure exerted by
the spring, slices throuvgh the metal element and moves forward until
it rests on the safety pin thereby reverting to the firing positic-

Under the cffect of pressure,the 1id is pushed down and
squeszes the safety pin out of the MUV *MUV-2) fuze. As the pin
18 removed the striker is freed ard, undex the pressure of the
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spring, strikes the percussion cap which activates the detonator
which sets off the trinitrotoluene block.

Sequence of Operations to be Fol~-
lowed in Preparing and Installing
{ N the Mine in the Ground

. It is possible to prepare the PHD-6
' mines for installation ahead of
. time (before the mining operationms
begin) at the field depot.
¢ . _ In preparing the mines it
is necessary to:
, Insert the 200 gram trini-~
’ trotoluene block into the mine box,
' so that the w211 for the explosive
train would face the opening in the
; mine box (if the block has already
been inserted in the mine box it
is necessary to check its position);

Check the two safety pins in
the MUV (MUV-2) fuze and install
the T-shaped pins in them;

In the case of an MUV-2 fuze
remove che rubber cap and check the
condition of the time safety lock
(condition of the cutting wire and
the presence of the metal element),
and replace the cap;

Check the presence of safety
pins in the fuzes;

|
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: Prepare a metal safety pin Fig. 17. The Fig. 18. The
: 10-12 cm long with a 6-10 meter MUV fuze, MUV-2 fuze.

i . plece of strong twine (twisted

2 twine is best) or a piece of thin

: wire attached to it for every combat engineer who 1s te install the

mines.

The mines are installed in the feollowing sequence:

Dig a mine hole according to the size of the mine, so that the
§ S installed mine would protrude 1-2 cm above the surface of the ground;
. L . *  Place the mine with its lid open into the mine hold, join

) (couple) fhe MUV-2 (MUV) fuze caging with tke MD-s (MD-5) detonator'
w L, .. £ Insert the fuze into the opening in the front wall of the min

%
A box, so that the detonator would enter the detonator hosing in the %
'3
s
3
¢

7
G0 E8?
-
f

! o trinitroroluene block., The shoulders of the T-shaped fuze pin must
: A s %@;“ touéh thegg;de of the mine box. 1In the ipstallation of the PMD-6
. 'kﬂﬁ%EQ;ﬁﬁ ¥ migesvith- thé' MUV fuze, 1t is necessary to place the dmstallation
safety pin, without closing the 1id, alongside the fuze (Fig. 19)
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resting on the trinitrotoluene — --
block and the front edge of s
the mine box; .

After that the mine lid
should be closed carefully so
that the installation pin would
be in the notch in the front
edge of the lid (the twine

attached to the pin must be :
unswound) 3 Fig. 19, The PMD-6 artiper-

The mine then must be sonnel mine with an installa-

camoufiaged to match the sur- tion safety pinm.
roundings (grass, leaves or dirt);

The installation pin is pulled out of the mine by the twine
from a distance of five to ten meters,

When installing the PMD-6 mine with a MUV-2 fuze, it is neceg~
sary to remove the safety pin from the MUV~2 fuze while holding the
mine box. After which the mine lid is ~avefully closed and the mine
camouflaged. ‘

The POMZ-2 and POMZ-2m mines. The POMZ-2 and the POMZ-2m
mines (Fig. 20) are identical in appearance. They consist of a
cylindrical metal case with an open bottom through which a 75 gram
trinitrotoluene block is inserted (the charge) along with a small
wooden installation peg. On the top the POMZ-2 mine also has an
opening for the insertion, or in the case of the POMZ~-Zm mine, for
the screwing in of the MD-5m detonator of the MUV-2 (MUV) fuze with &
P-shaped safety pin, Therefores the POMZ-2 mines may be used with
fuzes with MD-2 and MD-5m detonators, while the POMZ-2m mines can be
used only with the MS-5m detonatox.

The mine is 60 mm in diametexr, 107-130 mm in height. The total
weight of the mine is 1.75-2.3 kg, while the mine case weighs 1.2-
1.5 kg.

Fer a better and more evei fragmentation the outside surface
of the mine case is notched,

The mine set includes two wooden pegs and a trip wire with a
snap hook. The mine is stuck on one of the pegs, called the installa~
tion peg. One snd of the trip wire is attached to the other peg,
while the other end of the wire is attached to the mine safety pin
with the snap hook (Fig. 21).

“he operating principle of the mine is as follows:

If the trip wire is either stepped on or tripped with the
foot, the safety pin is pulled out which activates the fuze and ex~
plodes the charge in the mine. ”

During the explosicn the mine case is shattered into small
tragments which are hurled out in radial directions destroving enemy

"« troops within g radius of four meters.
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Fig. 20. The Fig. 21. Installation diagram for the

POMZ~2m anti.- POMZ-2m antipersonnel mine.
personnel mine,

Legend: 1 -- Case; 2 -~ Explosive charge;
3 -~ Fuze; 4 -- Safety pin; 5 —-
Snap hook; 6 -- Wire; 7 -- Installa-
tion peg; 8 -- Peg.

Sequence of operations involved in the preparation of the mine
for installation. When installing the POMZ-2 (POMZ-2m) mine with
only one trip wire branch it is necessary to:

Drive the trip wire peg into the ground so that it protrudes,
10-15 cm above the surface of the ground;

Secure the end of the trip wire to the peg;

Unwind the trip wire in the direction of the mine;

Drive the installation peg into the ground where the mine is
to be mogitionced s0 that it would protrude 4-6 cm above the ground;
"Iasert the trinitrotoluene block into the mine case so that
the fuze well faces the upper (smaller) opening;
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Stick the mine body on the 5:stallation peg in the ground
until it touches the trinitrotoluene block;
Secure the snap b .ok to the t:ip wire;

Install the MUV (cLV-2) fuze thuough the uppor openin, of wne

POMZ~2 mine, (screw in the tuze if the MD-5m detonztor is used in
the POMZ~-2m mine)

Nestly attach the cnap anck to the ring of the safety pin so

that the wire has a littie slack, while the safety pin is fi:mly
inserted in the striker mechanism;

After making certain lat the safety piu is inserted firmly,

oull out the safety pin of the MUV-2 fuze or the safety pin from the
MOV fuze.

¢ When installing the PoMZ-2 (POMZ~2m) mine with two trip wire
brances (Fig. 22) it is necessary to:

»,

@ﬂpoml)ﬂﬂwr

!
2 3
F i [y
1] 1

Fig. 22. Diagrams showing the installation of the
POMZ-2m (POMZ-2) antipersonnel mine with
two trip wire brances.

S

Legend: 1 =~ Mine; 2 =« Peg; 3 =-- Trip wire; & =-- Enemy.

Drive two trip wire pegs into the ground at a distance of
about eight meters from each other;

Attach the wire loop with the snap hook to the trip wire;

Tie the trip wire to the pegs driven intc the ground so that
it would be tightly stretched;

Drive the installation peg into the ground at s point in
middle of the trip wite in the direction of the ememy at a distance

from the trip wire eynxl to the length of the wire loop wita the
snap hook;

Subsequent operations are the same as in the installation of
a mine with a single trip wire branch.
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Facilities forx Mechanizing Mining Operations

The installation of antitank mines in the grourd with camnu-
flage demands considerable physical effort on behalf of the combat
engineers and takes up a lot of time. It is sufficient to point out
that the installation of a single antitank mine requireg around ten
minutes.

The labor consuming processes involved in mining operations
are: the transportation of the mines to the minefield, the distribu-~
tion of the mines among the different rows, the digging of mine holes
in the ground, and the installation and camouflage of the mines.

In order to accelerate and simplify the mining ‘process the
Soviet Army uses mechanized facilities for the installation of anti-
tank mines.

The PMR~2 trailer type mine 1-yer, This mine layer is designed
for rapid installation (laying) of antitank mines on the surface of
the ground (snow) during minefield laying.

The mine layer (Fig. 23) is a two-wheel trailer consisting of
an undercarriage, two guiding and two lowering chutes, two delivery
mzchanisnis, 2 spacing control box, and a chain transmissfion.
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Fig, 23. The MMR-2 trailer type mine layer.

Fechan;;ms of the mine ldyer are installed on a frame welded
out of channel bars, aloeng with'the shaft with a lug for attachment
to a hook on the towing vehicle. The froat part of the frame contains
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the guiding chutes, while the reax nart of the frame contains the
spacing control box.

The undercarriage of the mine layer coasists of the axle, twb
automobile tires, and springs. A drive mechanism is secured to “he
axle near the right wheel. The guiding chutes coisist of welded L4
trusses made of angle iron serving to guide the mines as they move
from the truck to the distributing mechanism.

In its upper part the chute has a wide mouth through which the
mines are loaded. Double roller conveyors extend along the entire
length of the chutes allowing the mines to slide down under the effect
of their own weight to the distributing mechanisms.

The arresting plates are situated cn the sides of the chute and
when the TM-46 mines are being laid they are instalied in the lower
position., The plates ara moved to the top of the chutes when the TMD=-
44 and TMD-B nines are laid,

A-lowering chute is installed at the end of the guiding chute.

The distributing mechanism is designed to pass the mines through
from the guiding to lowering chute at two or four merer intervals
traveled by the mine loyer,

The spacing control box permits a change in mine spacing.

The carriage may be moved into one of three posltions with the
aid of a handle. The three positione are marked on the top of the
box with figures 2, 0, 4. The wniddle position (U) is neutral, while
the other two positions are operating positions and correspond to the
spacing of the mines -- two or four meters.

The chain transmission consists of the drive mechanism sprocket
and the driven sprocket.

The mine layer is coupled with the rear hook on the truck
(armored personnel carrier) loaded with mines, and is towed by the
latter. The mines are placed in the chutes by combat engineers who
are in the back of the truck. Under the pull of gravity the mines
slida down along the rollers. The first mine is stopped by the upper
catches. As the truck moves, the right wkeel of the mine layer rotates,
which operates thc distributing mechanisms through the drive chain, the
distributing box, the Cardan shaft and the rollers. The distxibuting
saechanisms will alternately vaise and lower the catches., As soon as
the lower catches are lowered the first mine will slide to the ground.

During further operation of the distryibuting mechanisms the
upper and lower catches will be raised and lowered alternately after
a certain number of revolutions of the minelayer's wheel, letting one
mine at & time slide to the ground. The mines do not come out of both
of the chutes simultaneously. They axe lowered alternately(through
ore of the chutes gnd then ‘through the other one) and are distributed
on the ground in a checkered pattern.

-2 - -
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Technical Specifications of the PMR-2 Mine Layer

Type of mines laid by the mine layer....Armed TM-46 mines with
the MVM fuze.
Incompletely armed
T™M-46, T™D-44 and
TMD-B mines.

Mine Spacing .ececesiseccecsacscrcesersareass.TWO Or four meters.

Number of rows mined.....cevvsesvecscececesess.0ne or two (dependihg
on the number of chutes

ysed) .
Distance between chutes (rows of minea),.......Two meters
Speed of mine layer when mining......ecccee....Up to 5 km/hr.

Time required to lay 200 mines:

Mines spaced at 2 meters
(using two ChUteS) seeeereavorsnssassans5=8 minutes

Mines spac 4 at. & meters
(using one chute).veesoeescenvessessss.10-15 minutes.

Preparation of the mine layer for operation., The truck (artillery
tractor armored personnel carrier) is loaded with antitank mines, The
vehicle may carry from 100 to 400 mines depending on the type and the
carrying capacity of the vehicle.

Antitank mines in their wooden boxes are loaded on the vehicle
without special packing, on the side with the handles up., The mines
with metal cases are loaded in wooden crates.

In order to facilitate work during mining the rear part of the
truck is not loaded with mines, i.e. some room is left for two combat
engineers who load the mines into the chutes when the mine layer is
operating.

The mine layer is coupled to the rear hook on £he truck through
the Ivg. The coupling is then secured with a pin.

The length of the connecting rod is regulated so that the ends
of the chutes would not brush against the sides of the truck during
turns (the distance between the ends of chutes and the truck frame
must be no less than 25 cm), . .

The drive musi be engaged, while the handle of the reducexr
handle must be opposite the zero notch. In this position the mine
layer may be transported to the site of the minefield.

On arrival che lowering chutes are attached, and the personnel
loads mines into the guiding chutes. The mines are lowered into the
chutes with the handles towards the back, Two men control the mines
sliding down the chutes to prevent jarring. The handle sets the mine
spacing, after which an order is issued to move out and the mines
start aliding down to the ground.
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CHARTER 11

THE LAYING AND UTILIZ.TION OF MINEFIELDS

General Features

Minefields are used in all types of combat operations by the
military forces.

In an attack minefields are installed:
When repulsing enemv counterattacks;
For the purpose of consolidating occupied positions;
For the purpose of obstructing the retreat of an
cnemy under pursuit, :

When repulsing counterattacks the mines must be installed along
the established directions of enemy action, literally along the firing
tracks of his tanks. Such minefields will constituie a surprise to
the enemy, and, therefore, will be more effective, while at the same
time least constricting for the friendly forces. Such minefields will
most often be short antitank minefields, whose position must be ~i..ely
tied in with the antitank fire system, the concept of the battle :nd
the natural obstacles existing on the terrain. Technical facilities
such as mine layers and trucks must be used for the rapid installation
of minefields,

The utilization of minefields helps a limited force (antitank,
tank or other reserve force) to repulse enemy courterattacks without
the diversion of troops and equipment from the main assault forces.,

The last circumstance is very important in the offensive battle.

‘The purpose of the counterattack is to check the advance or to de=

crease its momentum, to weaken the attacking forces by engaging them
in battle, thereby giving the vetreating forces or the newly arrived
reserves to consolidate new positions. To repulse an enemy counte™-
attack wich omall forces means to deprive him of this possibility,
which means that the friendly forces will advance at a xapid tempo.

Information regarding newly installed minefieids is immediately
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relayed to the friendly forces. After repulsing the counterattack
security measures must be taken to sea” off the minefields. If the
situation allows the minefields -re cleared.

The consolidation of occv ied positions is of greater signifi-
cance under the present day condikions than it was in the past war.
This is explained by the fact that nuclear strikes permit a rapid
change in the relationship of forces in a given sector of the front.
Consequently changes in the situation, right up to a change in the type
of combat operations (a shift from an attack to forced defense), may
occur much more frequently than in the past. Therefore the consoli~
dation of occupied positions becomes a very important task.

Advantageous, natural areas are selected for consolidation
where effective obstacles may be installed within the shortest period
of time and with a minimum expenditure of manpower and equipment.
Antitank and antipersonnel minefields are installed around such posi-
tions. If necessary bridges, roads and other highway structures are
prepared for demolition.

In case of a sharp change in the situatior the consolidated and
prepared (in the engineering sense) position will permit the delay of
a superior £nemy force.

The retreating enemy will attempt by all possible means to
disengage from the pursuit force to gain time for the purpose of or-
ganizing a new defense position. Therefore, in order to block the
retreating enemy, his retreat route is mined, roads are partially
destroyed and various highway structures are damaged. For this pur-
pese small detachments are landed behind enemy lines which under the

cover of darkness install mines along the roads;—at points where rivers

or vtreams may be fcrded, znd also destroy small bridges.

Mining and demolition operations are carried out on a scale
dictated by the sicuation that develops. It is necessary to remember
that extensive demolition, even though it may delay the retreating
enemy, could later interfere with the operations of the pursuing
troops .

Obstacles are used on the largest scale in defensive operations.
These obstacles consist of antiperscnnel and antitank mines, as well
as of clusters of mines or single mines on roads, in bottlenecks,
along paths and in populated points.

The distributicn of obstacles on the terrain is tied in with

" the concept of the battle, the antitaik fire system and the natural

obstacles. The obstacles are installed with the highest density
along tank threatened directions of the anticipatesd enemy: attack.
Mined obstacles are used to cover positions and areas occupied
by the forces, as well as the areas between them, along with artillery
fire positions, control points, and water barriers at points conven-
ient for crogaing,
Obstacles and demolition are preparaed along the entire depth of
the defenses along directions from which the main enemy attack is

anticipated. These obstacles are then expanded and developed in the
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course of the battle in accordanc: i -th the developing situation.

In nmaking decisions conce.nir; defemse t:e slites for mine-
fields are first plotted on a map and then deterwi-r? in gre-ter  tril
by means of reconnaissance. Decisions are then :i.c made con:er ..g
. the types of minefields to be layed ahead of time, as well as in .he

course of the battle. The interacticn of combat engineers with tae
units defending the given area is also specified.
In the course of the battle obstacles that are instslled ure
. primarily minefields which are laid using mine layers and motor
X vehicles on a large scale.

4 Adequate manpower and equipment is allocated for mining opera- v
N tions in the course of the battle. The proposed boundaries of the
[ minefields are marked off with boundary markers, minefield references
are compiled, and convenient minefield approach and exit routes are .
determined.

Obstacles may be used in counterattacks launched by our forces.
Obstacles are installed for the purpose of covering the flanks of
counterattacking rorces, for the consolidation of lines reached in
the course of the counterattack,

) As a result of nuciear strikes gaps will occur in the system of
obstacles as well as in individual minefields, which the enemy will
attempt to use £o: rapid penetration of the obstacies. The gaps
must be immediately f£filled. The gaps must be filled in the following

¢ manner. The First to go into operation is an engineering reconnais-

¢ .sance patrol whose task it is to determinz the size of the gap; and
4 . find safe approach routes te it (some of the mines may be scattered
s ! by the blast). After that a subunit with mechanized mining equipment
5 ’ is sent out for the purpose of installing new obstacles.
T gy%pgd_phstacles nay be used both independentiy and in combina-

R S = 1+ 82 1 i otlier tvpes of obstacles. They are frequently used to

’ reinforce(natural obstacles,

Minc. obstacles are created in the form of minefields, clusters

]

i . of mines {3~5 mines) or sipgle miaes.
¢ The minefield is a fundamental type of obstacle. A minefield
1 is understood to be a sector of the terrain in which mines have been

. . instalied .n a certain order.
- , Mihefields are characterized by the following basic indices:
: . Mitefield density, ox in other words -- the number of mines
. installed per kilometer of winefield;
- Depth;
Extension (length) nlong the front.
What is the rvcommended minefield densi:y at the vresent time
and what 1s used to determine the indicated characteristics of a
, minefield? -
Minefield density is derermined on tho basis c¢i the destruc-
. tion probability of encmy tanks on the minefield, Pracric.i z.
E theoretical estimates indicate that the mcst effesctive minefield
density varies frem 750 to 1,000 teuk stopping rines pex kilometex
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of the minefield fromt. .

With a minefield density of 750 mines per kilometer of mine-
field the destructicn probability of enemy tanks may amount to an
average of 70%, i.e. out of every 10 enemy tanks attempting to cross
the minefield, seven will be destroyed hy mines and three tanks will
cross the minefield providing they are not destroyed by antitank
artillery fire.

The depth of the minefield depends on the number of rows of
mines and the distance hetween them. Antitauk minefields are, as a
rule, installed in three-four rows (Fig. 24). The wminimum distance
between rows is 8-10 meters, and the maximum distance s 30-40
meters, The overall depth of the minefield may fluctuate between
20 and 120 meters, and sometimes more,

48 55m )
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Fig. 24, Diagram of an antitank minafield.

The extension of the minefield depends on the number of mines
in a row and the distance between them. Antitank mines are installed
at intervals of 4.0-5.5 meters,

Antipersonnel minefields (Fig. 25) consisting of pressure
action mines may have a density of 2,000 mines per kilometer of mine-
field. 200-400 pull action mines are installed per kilometex.

The depth of such minefields fluctuates between 10 and 40
meters, while the extension of the minefield depends on the mission
at hand and the area that must be mined.

Pressure action antipersonnel mines are instelled every one to
two meters, the distance between pull action mines ig £ive or more
meters depending on the mine fragmentation radius.

In oxder to mske it difficult for the enemy to £ind detouzs
it 1s feasible to install minefields so that they are flanked by
natural obstacles (ravinsg, swamps and the like).
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Fig. 25. Diagrams of antipersonnel minefields.,

Legend: A -~ Pressure action mines; B -~ Pull action mines;
i ¢ == Not less than 1 meter.

Antitank and ant‘personnel minefields, covering positions
occupied by the troops, must be installed no claser than 10 meters
to the trenches of friendly troops.

The installation of mined obstacles is carried out on orders

of the senior commander. In asciening a mining mission the unit
commander must incdicate:

The reference points;
Information on the enemy;
Boundaries of the minefield;

Depth, extension and number of rows as well as the space
between mines;

Means of installing the mines;
The starting and termination time for the mining operation.

Waen iustalling minefields in the forward area the personnel
engaged in the mining operation are given fire cover.

BTN

o

Methods of Installing Antitank Minefields

The selection of a certain method for installing minefields de-
pends on the site and the time of their installation, the nature of
the terrain to be mined, tho combat situation as well as on a number
of other factors.

There ave several methods of installing minefields:

By a detail;

Aloug & mine laying cord;

With the use of mine layers;

. From motior veiilcles,
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Installation of mines by a detail. The installation of mines
by a detail is carried out on terrain not under enemy surveillance.
When a detail is used to install the mines each soldier may carry
and install two to four mines. The number of mines is detexmined
depending on the number of rows in the minefield, the distance to
the mine dump, the degree of training and the physical condition of
the personnel. When installing a triple row minefield, for in-
stance, each soldier must carry three mines, when a minsfield of foux
rows is installed it is possible to carry two or four mines on each

trip.

By way of an example let us examine the method of installing
a triple row minefield (Fig. 26). The unit commonder determines the

1 r é hd e .
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Fig. 26, Diagram showing the instaliation of

a triple row minefield by a detail.

Legend: 1 =-Paces; 2 -~ Base line.
boundaries of the minefield on the terrain and designates the base
line with stakes. On level terrain it is sufficient to install two
gtakes =~ at the beginning and end of the minefield. A minc dump
is prepared in a sheltered area (ravine, deep shell hole, and the
like). The site for the dump should be picked close to the mine-
£i8ld, no :arther than 50+ 100 meters in order to decrease the time
""E.q""“"" {-'nm zr!n'l-huwy PF m-l-nnc ')-n Han 4na!-n11nf-4nn aita,

. As already mentioned above arch soldiéx gaxrries three mines
from the dump to the minefiel& site. AL the minefield site the

, auyunit £allg in fo;miqg a, singlo rank formation with 506 paces
&.0 méte&s)‘between the fens valong the 1ine betvicen the markers.

-
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After that, following the command "Five (ten) paces forward march!!
The subunit moves up the indicaited ¢istance an. ¢ “he command
*Place one mine," each man places a mine on th. ¢y - ad, Aft~ +
the commands: "Two paces to the zight, march!" u.. "Fifteen pac »
forward march!" are given (the distances given hevc are just an
example). The subunit moves up 15 paces and on the command

"Place second mine," executes it. After that the subunit moves two
paces to the right and again moves up 15-20 paces. The third min2
is placed on the ground and on the command "Install mines," all the
soldiers install and camouflage the last row (third) of mines.
After the installation of these mines on an order from the commander
the subunit installs and camouflages the previously placed second
and first rows of mines. After completing the installation and
campuflage of the mines the subunit leaves the minefield on command
and proceeds to the dump for mines for the nex* trip. The right
(left) boundary of the rows of installed mines is designated with.
markers which are removed on the next trip.

When a detail is used for mining operationms at night the or-
ganization of work is the same, except that each soldier carries all
the mines to the farthest point where the first mine is installed,
after which he proceeds to the next installation points with the
remaining mines. It is not reconmended to move away from the mine~
field in the direction of the enemy so as not to make unnecessary
tracks,

The procedures involved in the installation of a four row mine-
field, in which case each soldier carries four mines, is no diiferent
from the procedures descrided above.

When installing a shallow minefield in direct proximity to the
first trench of the friendly troops the following procedure is recom=-
mended. During daylight hours the site of the minefield is deter-

nined, particularly its forward and rear boundaries. A stock of
mines is created in the trench (40 mines per 50 metexrs of minefield).
Reference points are noted on the terrain -~ branches, bushes,

shell holes and the like.

Before initiating mining operations the subunit commander
posts observers and organizes fire cover. The personnel picked for
the mining operation are divided into three-man crews. In order to
accelerate the work it is necessary to lay the mines out on the
elbow rest of the trench at intervals of two paces.

At the appointed time the subunit commander moves the crews
to one of the flanks of the proposed minefield., Ewery crew member
takes one mine and crawls out of the trench. When the first crew
member reaches a point in line with the marker designating the rear
row of .sines, he stops, digs a mine hole, installs and camouflages
the mine. At that time the second and third crew members continua
moving forward. In about 8-10 meters the second crew memver stopo
while the third crew member continues on for another 15-20 meters,
These crew members alse stop, install and camouflage the mines at
the indicaced points. The soldiers return to the trench Zn a
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Fig. 27. Diagram showing the installation of a
four row minefield by a detail.

Legend: 1 -~ Paces; 2 -- Base line.

reverse order -- the third crew member returns first, followed by the
second crew member (when the third crew member reaches a position in

line with him) and then the first crew member, It is recommended

ot to note some orientation feature against the night sky while still

in the rear area (a tall tree, ruins, etc.). This will help the

. crew members to orient themselves better on returring to the trench.

! The subunit commander posts the crew members by the next three mines

and gives the command for a second trip.

For a more even distribution of the load the first and third
crew members switch positions after each trip, since the third crew
member has to crawl 15-20 meters farther than the first crew member.
: b Deep in the strong point, when there is no enemy fire and
; § the visibility is poor, the soldiers may move in a stooped position.
3 This speeds up the mining operation considerably.

; Installation of mines with the mine laying cord. A mine laying
: . ‘cord is used to install antitank gnd antipersonnel minefields in the
. foxrward area., The use of a mine laying cord facilitates the in-
: stallation of mines at certain distances along the fxont and in

i depth, At che same time ensuring safe movement under night time
conditions.

A mine laying cord consists of a cord (Fig. 28) 60 meters im
length with »ings on the end, Snaps are attached to the ccrd at
intervals of one meter to be used for securing tags or rings. These
tags or rimgs ars used to désignateée the points near which the mines
- must be installed. The cord is wound up on a reeil and carried in

T
.

PO S e

. ~ . ‘

G € b L AR O A A

T os T vk oy e

S

t



HRRTI L VA vt IR

| a3
oy :,g ‘ 2

-

P e

i AT
A < P

R IHCR

o Tﬁ:‘:w‘"‘;
» o

Yoo

q __.FW.,,,.
\ W G FE W TR
S e 43

B L g
A T DRI X dranecrtngen e Nk ln it e

Fig. 28.

A mine laying cord.

canvas bag., The subunit commander issues orders to prepare the mine
laying coxrds ahead of time in accordance with the established mine-
field plan, i.e. the rings must be attached to the appxopriate snaps
along the coxd.

The personnel picked for mining duty are formed into two-man
details. Each detail works with one mine laying coxd. The way in
which the mines are installed by the detail is shown in Fig. 29.
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Fig. 29. Diagram showing the installation of

antitank mines along a mine laying cord.

In the trench the subunit commander positions the details by
the previously installed markers (pegs) 5.5 meters from each other.
The first memders of the details, tying the end of the cord to their
belts, take with them two armed antitank mines with them along with
an entrenching tosl, and a peg tc pin the cord to the ground. On
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orders from the subunit commander the first members of the details
crawl out of the trench. They move by crawling or short sprints,
keeping a bearirg on the first member of the first detail who orients
himself by the terrain features or a compass. When tke first members
of the details reach the end of the cord, they untie it from their
belts and secure it to the ground with pegs so that it will be easy
to pull the cord out later.,

The first mine is installed at the end of the cord. Then the
first members of the details take the second mine in their right hand
and, holding on to the cord with their left hand, crawl along the cord
in the direction of their trench. Feeling a ring in their hand they
tvrn in the direction of the enemy and lie so that the elbow of their
right arm touches the cord, then they install the mine at a distance
equal to their extended left arm (l.3-1.4 meters).

After installing the second mine the first members of the de=
tails, guiding themselves along the cord, return to the trench.

The second members of the details remain in the trenches as
the mining operation begins and, holding the cord reels in their
hands, help the first members to unwind the coxrd. After the reel is
fully unwound, the second members of the details let the €irst mem~
bers know by jerking on the cord. Afrer that, securing the xeel to
the peg, and taking twc mines, they move out to their farthest mark
on the cord (ore mine may be installed by the first mark on the
cord).

The first mine is installed by the second detail member 2.6-
2.8 meters from the cord, for which purpose the soldier executes
twice the movement maneuver carried sut by the first detall member.
After instailing the first mine, he then takes the cord in his left
hand and moves with the second mine to the second mark on the cord.

The second mine is installed 1.3-1.4 meters to the right of
the cord. After the mines are installed and the first detail member
returns to the trench, the second detail member gives the cord a
sharp jerk, pulling the cord off the anchoring peg, and returns to
the trench along the cord, where each detail winds up the coxds on
the reels,

Subsequent operations are carried out in the same sequence,

The mines may be brought up with the aid of straps or a
scraper.,

The installation of mines with mine lavers snd motor wehicles.
In order to permit the rapid installatica of minefields in the course
of the battle along the determined directions of enemy attacks
{counterattacks), specially equipped motor vehicles and trailer type
mine layers are used on a large scale.

The utilization of mine lavenrs accelerates the mining cperas
tion by several times, while decreasing the number of personnel re~
quired for the mine laying opevation, It is feasible to utilize
mines with fuzes equipped with safety pins, while transporting them
i1i an armed condition. In installing mines on the surface of the
ground in an area which radicactively contaminated, the safety pins
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are removed before the mines are lowered through the chutes. If sub-
sequent installation of the mines into the ground involving manual
camouflage is called for, the mines are then lowered through the
chutes with their yafety pins. The pins are removed after the mines
are installed in the mine holes. By way of an example let us

examine several cagses involving the installation of a minefield with
the aid of trailer type PMR-2 mine layers.

If only one mine layer is available the subsequent distribution
of the mines over the minefield by hand (Fig. 30) may be carried out
by the subunit in the following sequence:

Mines with safety pins are placed on the surface of the ground
in two rows, at intervals of two meters. The mines are lowered
simultaneously through two chutes.
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Fig. 30. Diagram showing the installation of
a minefield with one PMR-2 mine layer.

Legend: Not less than 10 meters,

Two soldiers are ascigned to each layed out row of mines for
the purpose of distributing the mines over the minefield and install-
ing them (first and second members of a detail);

On orders of the subunit commander the soldiers approach the
laid out mines, each detail member picks up one mine, after which
the mines are carried to the right and to the left of the axis along
which the minelayer is moving. The first detail members carry them
a distance of 25-30 paces, while the second detail members carry the
mines 8-~10 paces. The mines are laid on the giround, and the safety
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pine are removed (or the fuzes inserted);
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Fig. 31, Diagram showing the installation of

a minefield with two MPR-2 mine layers,
Legend: 1 -~ Not less than 15 meters.
On the command "Go for the minecs," the first detail members
approach the second detail members and then together return to the
axis line along which the mine layer is moving, where they again
pick up a mine a piece, carry them away and install them.

Subsequently the work on the installation of mines is car-
ried out in the same sequence.

If two mine layers are operating the distribution of the
mines on the surface of the ground may be carried out in the fol-
lowing sequence (Fig. 31);

The mine layers move along parallel routes at a distance of
15-25 meters from each other, the mines are released through two
chutes at four meter intervals;

One or several two-man details follow each mine layer., The
details approach the outside row of mines, each man pic

picks up one

Uy Ay
mine and carries it to the right (left) for 10-15 paces, where the
safsty pin is removed or the fuzes inserted;
On the command "Go for the Mines," the details approach the
next mines along the outside row, carry them away ard install them.
A two-man:detail is assigned to remove the safety pins out
of mines forming the middle row. )

‘When three~four mine lgyers are used simultaneously it is
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possible to install a three-four minefield in a single trip by these

vehicles. In the course of the mining cperation only one chute is
used by each mine layer, i.e. each vehicle takes care of one row of
mines. In the process of mining the vehicl~s move along parallel

lines at an interval of not less than 15 meters (if the mining opera-
tion is conducted at night the minimum distance between the vehicles
must be 20 meters). The vehicles may operate at an interval of 15-20

meters,

When installing mines directly from the motor vehicles
(armored personnel carriers) it is feasible to use thrze to four

vehicles at the same time, i.e. to install a three~four row minefield

simultaneously. If it is decided to install mines directly on the

surface of the ground without camouflaging them, the team, servicimg
Two of the personnel stay

the vehicle must consist of four persons.
on the vehicle loaded with mines. They pass the mines down to two

other team members who follow the vehicle and install the mines handed

tc taem.

Vhen installing a triple row minefield the mines are spaced
five paces (4.0 meters) from each other. In order to maintain this

spacing the following installation method is recommended: the first

team member, proceeding behind the vehicle receives the mine and
passes it to the second team member.

*he safety pin and again measurzs out the established distance.

Continuous work is ensured with the vehicle moving at 304 kilometers

per hour.
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?ig. 32, Diagram showing the installation of
e minefield using three FPMR-2 mine layers.

Legend:. 1 -= Not less than 15 meters

When conducting the mining operation from two vehicles the
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tance of five paces, stops, places the mine on the ground, pulle out
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method is slightly different. The subunit is broken up into two
groups of four men each (if there are not enough men, two groups of
three men each are created). On order from the commander the tail
gate of the &ruck is lowered to a horizontal position and two men
assume positions by the tail gate.. On command the vehicles start
moving in the assigned direction at a speed of 2.5-3 kilometers per
hour, along parallel routes with a distance of not less than 20 meters
between them. The soldiers in the truck move the mines to the low-
ered tail gate while two other soldiexs take turns in picking up the
mines and, takirg two paces to the right (left) from the vehicle, and
placing the mines on the ground. The space between rows must be no
less than 10 paces, while the space between the mines should be from
six to seven paces.

The mining procedure with two vehicles is the same as that
used with two PMR-2 mine layers (Fig. 31).

Mines, distributed on the surface cf the ground may be camou-
flaged. For this purpose an additional team consisting of two to
five soldiers, is assigned per mine layer (motor vehicle).

This team moves behind the mine layer. Each tezm member ap-
proaches the mine, digs a mine hole next to it, installs the min..,
inserts the fuze (removes the safety pin) and camouglages the mine.

Methods of Installing Antipersonnel Minefields

Antipersonnel mines are installed:
By a detail;
Along a mining cord stretched either parallel or
perpendicular to the front of the minefield;
Using the cluster system.

Instailation of the minefield by a detail. With a detail it is
possible to install only pressure action antipersonnel mines, The
mines are installed in accordance with orders issued by the unit com-
mander following the procedurcs used in the night time antitank mining
operations. The installation of mines begins with the farthest row.
Depending on the number of rows each soldier takes two to four mines
with him per trip,

After installing a mine the soldier assumes a position one ueter
from it. Then, on the order "About face, five paces, warch,"” the mem-
bers of the detail march for five paces and stop. On the command
"One (two) paces to the left (right),” the men execute the maneuvey
and iustall the second mine, then repsat the procedure again.

installation of mines along a mining cord. Mines are installed
along a uining cord stretched parallel to the front of the minefield
only on terrain not under enemy surveillance. Two teams of four men
each are assigned to the mining operation. One team works along one
of the coxds, while the other team installs mines along the other
cord., Let us examine the installation of pressure action mines,
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In each of the teams the first and second team mambers carry
25-30 ‘mines each in a kit-bag, They also stretch out the cord and
place nines next to the cord at intervals of 1-2 meters., The third
team mewber digs mine hcles next to the mines, inserts fuzes, cem-
ouflages the mines and removes safety pins. In the meantiwe the
first two team members move th2 cord and stretch it over a new
area.

The second team wember moves behind the first one at a dis-
tance of 20-29 meters.

When installing pull action mines the first two team members
carry 10-15 mine. in their kit-bags, together with pegs and the
mining cord., The third team member carries the trip wires and an ax
or & hammer, The fourth team member carries the fuzes, shovels and
safety pins,

The first and second team memt2rs stretch out the coxd, then
distribute the mines opposite the rings (markers) on the cord, after
which they move the covd to the next position. The third team member
drives the trip wire peg into the ground, secures one end of the
wire to it, stretches the wire to the mine and connects it tempo~
rarily. After that he drives a peg for mine type POMZ or digs a mine
hole for the bounding mine of the OZM type snd moves on to the next
peg. After the third team member moves away the fcurth team member
installs the mine, with the trinitrotoluene block already in it,
on the peg, or places the mine in the mine hole and camouflages the
bounding mine; inserts the fuze, stretches the trip wire and secures
it to the retaining pin, leaving a certain slack, he pulls the safety
pin out of the fuze and moves up to the third team member. The
second team pember moves along the second row at a distance of 20-25
meters,

. On terrain which is under enemy surveillance, for instance iu
the forward arxea, the mines are installed along a cord stretched
perpendicular to the front of the minefield (Fig. 33). Pressure

. action mines are installed by that method.

Prior to the mining operation the subunit is broken up into

.two man teams. The commander positions the teams in the trench at a

distance of four meterxs fror each other. Each team takes a mining
cord, eight antipersonnel mines (four mines per man), and entrenching
tools for digging mine holes. The installation procedure ig the
same as that for antitank mines. The first team meuber iastalls
four mivnes to the left of the cord and returns to the trench holding
on to the cord with his left hand. The second team member installs
bie mines to the right of the cord and, removing the pin, returns to
the trench holding on to the cord with his right hand. Tnis ensures
eafety in the mine operation.

The first team member installs the firat mine at the end of
ﬁhe cord, the second mine to the left of it at a distance of about
one meter., After that he crawls back 2~-4 metexs (te the ring or
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or marker on the cord) ard installs the third mine half & meter from
the cord. The fourth mine is installed one meter from the third one.
The second team member installs his mines in the same order.
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Fig. 33. Diagram showing the installation of
antitank mines along a mining cord.

Installarion of mines using the ciuster system. Pressure or
pull action antipersonnel mines may be installed using the cluster
system, Two men, who bring up and install mines by themselves, work
in 4 certain sector of the terrain (cluster) delinested by natural
landmarks. ’

Each soldier takes 15-20 mdnes with him in the kit-bag, along
with fuzes, detonators. If pull action mines are to be installed the
soldiers also take along pegs, hammers and wirxe. The men install
mines moving from landmark to landmark ia the required direction,
without returning the same way they came. This method of installing
nines is sufficiently safe, since it precludes the possibility of
getting on previously mined areas.

The operational norms for successful mining operations are
cited in Supplement 1.

Camcuflsazing HMining Operations When the Enemy is Equipped for Night
Vision ,

~In addition to meins of artificial illumination of the batile-
field and elect.onic 'means of yeconnaissance and observation, the
armies of the capitslist states also use instruments for night vision

L4
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that permit the observation of objectives by illuminating them with
iufrared light projectors.

By using instruments for night vision the enemy is able to re-
veal the activities of soldiers engaged in mining operations, if the
mining teams do aot carry cut special measures to camouflage mining
operations. .

Let us examine the properties of ‘nstruments for night vision,
their strung and weak points, in order to better evaluate the capa-
bility of these devices so as to rermit the determination of the main
methods of camouflaging the installation of minefields during the
hours of darkness.

The range of devices operating in cenjunction with infrared
projectors depends to a considerable degree on the meteorological con-
ditions and decreases considerable in fog, rain or during a snowfall.
Even in light fog the range decreases by 2-3 times, while in fog of
medium density the range decreases by 6~10 times,

A sharp decrease in the range of tne infrared instruments in
fog is caused by the absorption and scattering of infrared light. by
particles of moisture, and by the decrease in the contrast of the
objective being watched because of the increased brightness of the
atmospheric background, created by the rays of the infrared projec~
tor. This also explains the fact that the instruments are practically
useless in smoke.

In addition to that ths range of the infrared instruments de-
creases when sources of bright light appear in the instrument field
of vision. If light from fivres, flares, large borfires and the like
strikes the instrument, a phe-omena then occurs that is similar to
the temporary blinding of a car driver by the headlights of an on-
coming car. A light spot appears in the instrument thet prevents the
obgervation of objects that are not as bright.

It is necessary to point out that infrared projectors may be
spotted with the aid of the special BI-8 field glasses from a dis-
tance tens of times greater than the range at which objects illumina-
ted by the infrared projecter may be viewed.

In addition to the above infrared instrumeats for night visiorn
have a aumber of styong points complicating the camouflaging of
mining operations.

The range at which objects, observed through the instruments,
may be detected and identified iacreases by 30%-40% if the objects
are moving,

Objects moving in a direction vertical to the line of observa-
tion are observed best.

In addition tc that 21l objects that refiect lignt are easier
to see than those that absorb the light. A soldier, for exemple,
wearing combat gear, is detected first of all by the g’int of the
unpainted metal parts of his weapong, his helmet, buckles, shined
boots and even buttons., A4n unccvered face is easily seen as a bright
white spot. The typical silhouette of a soldier -~ the round helmet,
protruding outlines of his weapons and the like, stands out sharply
against the overall backgrourd.
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It is also necessary to point out that all, even the weakest

light sources (a burnirg cigarette shielded or a lighted match shielded
with the hand), are visible from a significant distance,

Having evaluated the weak ani strong points of the instruments
for night vision, operating v conjunction with infrared projectors,
we can recommend certain uncomplicated techniques for camouflaging
mining operations. The same methods of camouflage may also be used
in the performance of other missions during the hours of darkness.

The basic technique that ensures a reliable concealment of the

- soldiers engaged in miring operations, is the performaace of all the
operations involved in the installation of mines in the prone positiocn.
The man can move across the minefield only by crawling.

If the situation permits the mining operations are started
after midnight., By that time fog usually accumulates in the deprev-
sions which hinders cbservation through the infrared instruments.

If there i a light fog close to the surface of the ground, the enemy
cannot detect soldiers installing mines in the prone or the bent

over position. At the same time it is dangerous t> move around om the
field in the erect position since the head, shoulders and weapons may
extend beyond the fog cover.

If there is no fog a smoke screen may bu used. The use of
smoke cover is very effective but it should Le used with the observa-
tion of a number of rules, The smoke screen is always laid along a
broad front or sirultaneously in several sectors and not only where
the mines are being installed. In addition to that it is possible
not to notice an advancing enemy at night ard in the smoke. There~
fore observers are posted by the edges of thz smokescreens, and reli-
able fire cover is ensured for the personnel engaged in the mining
operation.

It is a good practice to post speciul observers with instxu-
ments and signaling devices in the forward area during the mining op-
eration. The observers, detecting an infrared beam approaching the
sector being mined, give a signal stopping ali activity and wovement.
As soon as the infrared ray shifts elsewhere the nining operation
may be resumed.

- Fires burning in the friendly rear in the course of the battle
are used to camcuflage mining operations. It will be difficult for
the enemy to detect soldiers through their infrared instruments against
the background of a fire. It is, howcver, necessary to remember that
the personnel may be detected in the light of the fires with conven-
tional instruments. Finally, in preparing for a2 wining operation,
all oljects that reflect light (weapons, helmets, instruments, etc.)
must be covered with picces of old uvaniforms. Camouflage smocks and
suits are donned for the same purpose. It is important £o cover the

" face with gauze. Clumps of grass and branches selected depending on
the natural terrain background, are woven iato the caps, shoulder
boards, helmet straps, and belts for the purpose of distortiag the
characteristic outline of, the human figure.
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S It is prohibited to smoke, light matches, or use flashlights
§= during the mining operation. It is important to remember that the
€ light from a flashlight pointed even away from the enemy, may be
[ noticed-through infrared devices.
IS Thus, by observing simple and easily carried cut techriques and
i, methods of crzmouflage, it is possible to remain unnoticed by the
% enemy observers.
- The Mining and Demolition of Reads
% The high degree of mechanization and motorization of the modern
§ land armies, as well as the accelerated tempos of the combat opera-
g tions, tie the combat operations of the troops to the existing network
N of roads. The roads are needed by the warring sides not only to keep
i the troops supplied, as was the case in the past war, but also to
i ensure the conduct of highly maneuverable combat operations.
§ In this connection the mining and demolition of roads for the
i purpose of slowing the movement of enemy combat and transport vehicles,
3 limiting the maneuverability of his troops, and disorganizing the
3 material and technical sapply system, acquire considerable signifi-
3 cance.
9 Dirt roads are mined with antitank and pressure action antiper~
: sonnel mines, as well as with explosive charges.
It is self evident that it is quite impossible to mine a road
along its entire length since there will not be anough manpovwer or
A equipment to do so.

Therefore it is recommended to install mines in
small clusters of three to five depending on the width of the road.

3 The clusters of mines are installed in sectors 100-150 meters

& long (Fig. 34) denending on the terrain conditions. Points that are

i difficult to bypass (in a forest, on a slope, on a swamp) are selected
for mining.

If such areas do not exist nearby, the bypasses are also mined
. in addition to the main road, Minefields installed along possible
: bypasses should be positioned so that they would adjoin ratural ob-
stacles. This will further complicate the enemy movement and will
compel him to clear a way through the obstacles.

The following rechuique is used in order to increase the de-
structive effect of the minmes on the cowbat equipment of the enemy,
and in order to complicate minesweeping operations with roller ex-
ploders and £lail exploders.

An explosive charge of 20-25 kilograms (a vox of trinitrotoluene)
is buried in the road at a depth of 1-1.5 meters. A cluster of anti-
tank or pressure action antipersonnel mines are installed at = dis=-
vance of 4.0-4.5 meters from it.

The explosive charge and the mines are linked together with
demolition cord. When » tank with a sweeper or without a sweeper
passes over one of the mines in che cluster, the explosive charge will
be set off simultaneously with it, which will destroy the tank and
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demolish the road. Antipersonnel PMD-6m mines may be used as
initiating mines by installing them in shallow mine heles.

This method of mining requires very careful camouflating of the
mines, the demolition cord and the explosive charge. If the situatiom
permits the mined area is bisected with wheel tracks before the fuzes
are installed in the mines and the detonator in the charge. Wheel
tracks on the road conceal the freshly excavated earth.

Fig. 34. Diagram showing the mining of a road sector.

A four man team headed by the unit commander are assigned for
the mining operation. The first team member digs a hole for the
charge, the second team member prepares a shallow pit for the demoli-
tion cord, while the third team member installs the cluster of mines.
The unit commander supervises the work and helps with the installa-
tion of the charge. After the hole for the charge, the pit and the
mine holes are dug, the charge is placed in the hole, one end of the
demolition cord is connectead to it, after which it is carefully
covered and camouflaged. The demolition cord is connected to the
mines by the unit commaader after the team moves away to a safe dis-~
‘tance. It is possible to use mine layers to accelerate the installa-
tion of mines om roads. The mines are distributed on the road in
ciusters. Becausa of the absence of camouflage, however, the effec-
tiveness of the obstacles will be low. Booby traps are used to
increase effectiveness. Antitank mines with pressure action fragmen~
tation antipersonsel mines instalied along the edge of the road are
connected with wire. When attempts are made to remdve the antitank
mines from the road the antipersonnel mines are set. ofi destroying
epemy combat engineers. .

Paved roads are destroyeé with coacentrated charges. A hole
3¢ made for this purpose in the surface of the road with the aid of a
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KzZ~3 shaped charge. Then the hole is widened and deepened using a

hand drill. In order to install a 20-25 Kilogram charge, 2 hold is first
made by exploding a 1-1.5 kilogram charge. The main charge is placed

in the hole formed by the explosion. The main charge is driven in and
detonated. The explosion of a 20-25 kilogram charge forms a crater

5~6 meters in diameter. The craters in the road are made in a check-
ered pattern in sectors, usinrg the same principle ag in mining.
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; CHAPTER 1II
THE SIMULATION OF MINEFIELDS

. In training the troops minefields are frequently installed

' consisting of inert mines, which, instead of an explosive, contain .
an inert filler in the form of a mixture of slag, sand and cement.

' When a tank or an armored personnel carrier roll over such
mines no signal is given and it is therefore impossible to tell that
a mine has been hit., The latter circumstance leads to a situation
where during reconnaissance, minefield breaching, and the crossiag
of minefields many conditionalities are permitted., Freguently
cleared lanes are not made at all, i.e., the tanks and motorized in-
fantry travel freely over a minefield. In other words the subunits
not only fail to receive practical experience in the breaching of
obstacles, but, on the contrary, cease to take into account the .
danger presented by minefields.

In order to train the troops in rapid and literata antitank
and antipersonnel minefield breaching obstacles are created using

simulation devices., The simulation devices, when set off, give a
smoke or a light signal, noticeable by the particlpants of the exer-

‘ cise and the referees,
' The detonation of antitank and antipersonnel mines is designa-
ted with the aid of simulation devices, The mine simulators permit
personnel to note and react in all cases when a mine is set off by
tanks, which makes it possible to create a situation closely resemb-
ling actual combat and to evaluate the role of minefields under the
present day conditions. The use of mine simulators injects disci-
pline in the actions of the subunits, forces them to conduct thoxough

reconnaissance, just as in actual combat, to clear lanes and cross
p\'lnwF-la‘lr!u in sooordance ved et ~19

W bdl u-l-6
of gafety measures,

Let us examine the means used in gimulating minefields, as
well as the rules involved in their installation and utilization.

At the present time the UITM-60, UTMD-B, UPOMZ-2, and UPMD-6
standard issue antipexsoaral and antitank practice mines. In addition

O @

.hm zulea and witu the observaace
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to that signal mines (Fig. 35) may be used with
success as simulators.

The UTMD-B, UPMD~6 and UPOMZ-2 mines ar::
copies of combat mines, except that they con-
tain an inert filler. Instead of a booster charge
the UTMD-B mine contains a simulation cartridge,
while in the UPOMZ-2 and UPMD-6 grain simrulators
are substituted for the explosive charge. The
detonation of antitank and antipersonnel mines is
simulated by the appearancé of white or orange
smoke. Several tens of seconds, however, elapse
between the time the mine is set 2ff and the time
the smoke filters through the mine casing and
the camouflage layer of dirt.

In that period of time the tank or armored
personnel carrier that set the mine off travels
a considerable distance.

In oxder to avoid that,it is feasible to

Tozren s -.—53' H
ke e NIy g
25

e A e N

Lo

.. TR S
2o ot .

install the smoke simulator cartridges in mine
casings, i.e. separately. Then the smoke
becomes visible as soon as the tank track of
the wheel of an armored perscanel carrier rvolls
off the simulator.

In order to ensure rapid ignition it is
advisable to install the smoke pot (cartridge)
so that its upper part protrudes one or two
centimeters above the surface of the ground,

It is best not to cover the smoke pot with

dirt. It should be camouflaged with grass, leaves or with other handy
material.

i The smoke pots are ignited by practice detonators nf the UIMD
type consisting of striker, a primer and the detonator cap case. Ia
order to ensure a better flame when the flash igniter goes off, the
foil covering the opening in the detonator cap case is perforated.

Simulation cartridges that have been stored for a long
time sometimes fail to go off. In order to guarantee the ignition of
the smoke composition some gunpouwder or a gunpowder paste from the
safety fuze are added into the central well of the cartridge.

The detonation of the UIMD datonator is brought about with the
aid of the firing mechanism of the MV-5 fuze, The MV-5 fuze has a
pressure surface of a very small size. Whereas the size of the pres~

gure plate on the gntitank mines comes ¢
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Fig. 35. A signal

mine.

coues to an sverage of 20 X 26 cm.
In order to ensure realistic conditions it is recommended to install
boards of the coxresponding length over the fuze (Fig. 36),.

It is possible to dig the holes for mine simulators with
shovelea, This, however, requires a iot of time, and the cartridges
are not firmly secured in such holes, In order to accelerate the

digging of holes it is feasible to wake hcles in the ground corresponding
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to the size of the cartridge., The cartridge is then firmly secured
in the opening without supports and, in addition to that, the unmask-
ing features of a mining operation are decreased to the minimum,

Fig. 36. Installation of a mine simulator
with the MV-5 fuze,

Legend: 1 -- Simulaticn cartridge; 2 -~ MV-5 fuze; 3 -~ Mounds.

All the simulation devices signaling the detonation of mines
with smoke are of little use at night, in fog or pocr weather (rain
or snow). In addition to that white smoke from the cartridge (parti-
cularly in the first moment of its appearance) is easily confused
with smoke from the tank's exhaust pipe. In this connection simula-
tion devices which produce a light signal are more useful. This group
includes signal mines and signal cartridges used in the UITM-60
practice mine.

When a signal mine goes off a sound signal is given lasting
from eight to ten secoands and audible at n distance of up to 500
meters. The sound signal is frllowed by the light signal in the fcrm
of green, white and red lights that axe shot up to a height of 15
meters. A single mine may contain up to 1li-16 such lights, Both the
light and the sound signals are noticeable at a distance of up to
500 meters,

The signal mine may be detonated by firing mechanisms of the
MOV (MUV-2) and MV-5 fuzes.

The VPF field charge fuze is best suited for simulating anti.
tank mincs (Fig. 37). Thie fuze may be uged to simulate not culy tank
stopping but also tank killing antitank mines,

In order to simulate tank stopping mines the ring is removed
from the fuze holder and a wooden pin is up to 12 cm in length inserted
(Fig. 38). An opening about 30 cm deep is made in the ground and the
signal mine is installed flush with the surface of the ground. The
fuze is installed in the mine after it is positioned in the ground.

r—-—
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In order to arm the mine a snap hook secured to a wire is ate
tached to the lug in the fuze zafety pin. Thz pin is pulled out from
a position on the windward side at a distance of not less than three
meters from the mine,

A chree man team is usually assigned to install a row of sig-
nal mines. The first team member moves in the direction indicated
to him and at certain intervals makes a hole in the ground for the
mine using & crowbar. If a crowbar is not available the holes may
be made wich an ax and pegs of the SM signal mine set, The second
team member carries and installs the mines and arms them with
fuzes. The third team member removes the safety pins.

Fig. 37. Fuze Fig. 38, Antitank mine simulator
for VPF field with the VEF fuze,
chaxges.

Tank killing mines are alsc simulated with the aid of the VEF
fuze firing mechanism., In this case, however, the pin imnserted in
the fuze must protrude not less than 60 cm above the surface of the
ground. The mine is set off when a truck wheel (axle}), a tank
track or the bottom of the tank brush against the :in.

‘If the tank is moving at 10-15 km/hr the audio signal will
bte heard while the tank is still over the mine, while tha signal
lights will be ejected after the tank has passed.

The signal mines may be used as a means of simulation both
independently, and in combination with mines with inert filler.

In the latter case the signal mines are installed to the rear of
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the inert mines, 10-20 c¢m in range of the anticipated movement of
taunks,

In order to conserve signal mines, the minefields installed
in the forward area should be simulated only in areas where lanes
are to be cleared using the blasting method. The signal mines with
shiort pins are set off by the detonation of a distributed charge
“rom about the same distance as the ordinary tank stopping mines.

Signal mines simulating the detonation of tank killing mines
are installed at intervals of 3.3 meters. An equal number of sigral
mines are installed in all the rows of the minefield since the
chances of a mine being hit in any of the rows is precisely the same.
Such a minefield has a kill probability close to 100%. In order to
decrease the expenditure of signal mines it is recommended to in
stall mines along the tank firing tracks in ereating minefields
deep in the defensive lines.

Signal mines are successfully used in simulating the detona~
tion of charges by the electrical method. An electric primer with
the empty part of the case sawed off is placed in the casing cf the
MUV fuze, a little gunpowder is added and the firing pin from the
MV~5 fuze is installed. After that it is carefully coupled with the
signal mine., It is necessary to bz2ar in mind that the gap between
the point of the firing pin and the flash igniter of the signal mine
is small, therefore the body of the MUV fuze is screwed on the mine
coupling base no more than one turn, As the electric firing pin
is set off it is pushed with sufficilent force to impress the
primer cap.

Despite the effective light signal which is produced by the
signal mines, and their comparatively light weight and ease of
installation, the use of such simulating devices is still limited,
Signal mines cannot be installed by mechanical devices. They are
installed only by hand and ahead of time. They cannot be used when
operations of moblle obstacle detachments are being practiced.

It is possible to install simulated antitank minefields with
the aid of trailer type mine layers or frorm motor vehicles only if
the UITM~60 mianes are used, When the signal cartridge is set off
the mine produces an effective light signal that ’.3 easily visible
from a distance of up tc 500 meters,

The discharged mine is easily re-fitted., Tae signal cart-
ridge ig the only item that is expended, the mine itself, installed
in the ground, sustains no damage from the tank tracks ox the
wheela of an armored personne. carrier.

QOccasionally the botton of the mine is bent by the tip of
the fuze., This is easily cepiired with the aid of the lathe which
is paxrt of the UITM-60 set. ..

The detonation of min¢ and simulation cartridges in the
hands or in direct proximity %> uncovered parts of the body may
result in serious injuries and burns. Thersfore in handling the
simulation devices it 1s necestary to be just as attentive and
careful as in the handling of 122l mines.
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Pressure and pull action antipersonnel mines should not be
simulated with signal mines because of the fact that when the mine
goes off the fuze, together with the rubber washer and packing, is
shot up to a height of 15 meters and can injure a person.

It is possible to r wve ecross & simulated minefield with
signal mines nnly along trucks made by the tanks. If the partici-;
pant of a training exercise hears a flash igniter or a signal mine
going off he must walk three-four paces away from the burning simu-
lation device,

Signal mines and the UITM-60 mine simulators with signal
¢axtridges may not be installed in the proximity of bay atacks,
grain stacks and the like, since the light signals may not burn out
while in the air and, after landing on easily inflammable objects,
can start a fire. After the end of training exercises all the simu=
lating devices must immediately be disarmed or destroyed. Ia oxder
to facilitate the finding of installed cartridges and mines all
the minefields are carefully ploited on the terrxain and a detailed

minefield record is compiled.

The simulation cartridges and signal minec that were nct set
off are disarmed for future use, The VPF fuzes are removed from
the signal mines only after the safety pins are inserted.

_ A strict accounting of the mines that are removed and of
thosa that wexe set off is kept.,
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CHAPTER IV
MIFEFIELD RECORDING

A reccrd is prepared for cech minefield that is installed.
This record is the main document pexrtaining to the minefield.

The record must be compiled by the time the mining operation
is finished. The record, together with the report indicating the
completion of the mining operation, must be forwarded to the seniorx
commander on whose orders the mining operation was carried out.

The minefield record form (Supplement 3) consists of a
textual part and a minefield reference sketch,

The textual part of the record contains the main data abcut
the minefield; mining date, type and number of mines, distances
between rows, distance between mines in a row, method used in in-~
stalling the mines, for example, along a mining cord stretched per-
pendicularly to the front of the minefield, or with the aid of mine
layers, The record contains notavions concerning changes in the
condition of the minefield, on the results of inspections, and,
with a change in the subunit, notes on %he transfer of minefields.
When necessary the record lists individuals to be acquainted with
the distribution of obstacles on the terrain.

After it is filled the record is classified secret and must
be destroyed if there is a chance that it may fall into ¢nemy hands.

The compilation of a minefield reference involves a deter-

. mination of its boundaries (angle points) relative ro the main
reference points both on the map and on the terrain., Therefore the
minefield reference sketch (Fig. 39) indicates the outline of the

. minefield and not less than one main reference point, as well as
the azimuths and distances from the reference point to the angle
points of the minefield.

For genersl orientation purposes the sketch includes the
nearest local features: vroads, rivers, pcrulated points, ferests,

; ete, It is desirable to select reference points close to the mine~
i field. This simplifies the tiz-in of the aduzfield and makes it
& easler to find the obstacle.later.
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Fig. 39. A minefield reference sketch,
Legerd: 1 -- North; 2 --» South; 3 == Lipka.

Reference points should not be picked on the side facing the
enenyy. It is 2lso forbidden to indicate azimuths which, if fol-
lowed, would lead across the minefield., The main refsrence point
should be an object that cannot disappear without a trace as a rew-
gvlt of fire (a bridge, crossroads, trigonometric symbcl) or one

i

that can be easily restored. [
What if there are no reference points %vailable near the
mine Field? In that case a landmark is salecyed {trench, dugoul)

which is then referred to the main referaence point,

Minefields installed in the defense zéne, particularly at
night, for the purpose of covering the troop positions, may be
referred to the trenches since there may bﬁ/no other reference
points.

A brief legend is compiled on the m#in and landmark reference
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points on the minefield reference sketch., The legend indicates the
peculiarities of the s=lected reference points, and the exact spot
from which the measurements were taken is indicated (morth

bridge pile, entrance iatc shelter, etc.),

If the minefield is installed by hand, i.e. the pxocess of
its installation takes a leng time, any means of referencing the
minefield are suitable. A special instrument is usually used for
minefield recording. Referencing with the -id of a recerding instrue
ment, however, takes no less than an hour. If there is no instru-
ment, referencing is accomplished bv eye.

The minefield reference sketch is compiled right after it is
laid out. For this purpcse the subunit commander or one of the best
trained sergeants proceeds to a poine selected as the main or land-
mark reference point. With the aid of a cowpass or on aiming circle
he measures the azimuths to the markers designating the outline of

the minefield. ’ )

Distances are measured with a tape or measuring cord, or
paced off, The obtained results are entered i~ the record form.

The plotting of a minefield reference sketch will be made
easier if a previously prvepared sketzh to the scale of 1 : 5,000 -

1: 10,000 is used, The sketch may include jandmarks (trenches, large
craters) which are not on the map. Fwven though the method of refer~
encing the minefield by eye is quite simple it is not sufficiently
accurate,

In mpdern combat most of the minefiielcs wlll have to be in-
stalled within short pericds of time along the direction of enemy
attacks (counter attacks) using various techhical devices. This
complicates the referencing of minefields and, in this case, a refer-
encing system is required that does not require complex instruments
and permits a rapid execution of the mission., Imn addition to this
the system must also be .Jevoid of shorccomings inherent in the system
of referencing by eye.

A range finder or an artillery aiming circle may be used for
referencing the minefield. This method of referencing yields good
results, and the referencing work mav be done by sergesnts. All the
officer has to do is check the accuracy of the final documentation
and help the sergeants should they encounter difficulties.

The referencing of the minefield with the aid of an aiming
c¢irecle and a range finder is carried out by a two man team. Before
starting the referencing work they designate the angle points of the
minefield with markefs, select the main or landmark reference point,
install the instruments, determine the coordinates (azimuths and
distances) to the angle points of the mined sector ¥elative to the
main or the landmark reference points, and plot the outlines of the
minefield on the form.

The distances to the angle points of the minefield are meas-
ured \ith a range finder while the azimuths &re determined with an
artillery «iming cixcle. Errors in the determination of the dis-
tances by a trained team, as a rule, do not exceed 1%-27% for distance,

and 10«12 thousandths divisions on the goniometer (less than 17)
for the azimuth,
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Considerable effect on the accuracy of the azimuth measurement
and particularly on the measurement of distances, is exerteé by the
markers. The angle points of the minefield should therefore be
designated by specially prepared square shaped markers ( 8 x 8 cm),
2.0+2.5 maters high (Pig. 40). Three sides of these markers zre
painted white on which a black stripe 1.25-1.5 meters lons is painted.
The width of the stripe on the various markers is different and
amounts to: i cm for measurenent of distances up to 200 meters, 3 cm
for distances ~ up to 500 meters, and 6 cm for distances in excess
of 600 meters. A glass tube 1.25 weters in length is secured to the
fourth marker. Flashlight bulbs connected to a KBS battsry are at-
tached to the end ¢f that markex. With the aid of these markers the
team measuxes distances of up to 150 meters with an accuracy of
withia 20-30 cm.
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Pig. 40. Markers for designating the boundaries
of a minefield when it is being taid out,.

Legend: 1 -~ Over; 2 -~ Flashlight bulb; 3 -~ Glass tube,

A stake 60-70 cin long and 10-12 cm in diameter 3s driven into
the ground near the main (landmark) reference point. The stuke must
protrude 3-7 cm above the surface of the ground. The aiming circle
is instalied directly over the stake, The range finder is positioned
next to it (to the right or left). A simpie stand should be con-
structed to support it since tihiat would permit a more accurate meas-
urement of distances than if the imstrument is hand held.

The first tecam member, after orienting his aiming circle
according to the compass points, aims the cross hairs in the eye-
piece of the aiming circle at the marker designating the nearest
angle of the minefield, and determines the azimuth using the deflec~
tion drum and the circle. He releys the numerical value of the
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azizmuth in thousandth divisions of the goniameter by voice te the

second team mewmber who records this data on his plotting board, A4ftex
the azimuth is weasured the first team memb2r moves to the range
finder, aims it at the marker and determines the distance. Pe relays
the distance reading to the second team member. The azimuths and
distances to the other markers and reference points are determined

in the same manner.

It is important noct to have coth team menbers operatz the neasur-
ing instruments. It is possible that the team members will simultane-
ously sight on different markers which would result in incorrect data.

The second teanm member, equipped with a plotting board te which
a form is attached, an artillery plotting protrractor sad a triangle
(it may be taken from the set for recording minefields), plcts the
azimuths in scale and draws the minefield reference sketch. (Fiy. 39;.

It is best to indicate the azimuths on the minefield reference
sketch not only in thousandths divisiens of the goniometex, out also
in angles. This will preciude errors should recasculation be required,
and will not be confusing to some other minefield team which is not
acquainted with the operation of the aiming circle and uses a compass
for this purpose. In addition to that the minefield reference sketch
may be plotted im scale using an ordinary protracter.

In order te coavert theousandth divisions of the goniometer into
degrees it is possible to use a very simpie method. It is known that
the aiming circle is broken down into 60 large divisions. This means
that each division is equal to €£!. Every large division is broken up
into 100 small divisio.s fthe reading is taken from the deflection

rvum). Hence 1! correspu .ls to ig—3 or to about 17 small divisions,

In ordev to convert th: -zim.th valze (measured in thousandth
shares) into degrees it is neces: zyry vo multiply the number of large
divisions by (, divide the number »f small divisions by 17 and round
the figuce out to whole numbers. 1... rrsults should then be added up.

For example, let the measured szirumth be equal te 20-70
thousandths, It is necessary to determine its value in degrees.

For this 20 X 6 + 13 = 120 + 4 = 124}

With the aid of a measuring circle and a range finder it is pos-
sible to successfully referance minefields installed in the course of
the battle when mine layers and trucks are used.

Let us assume that the rcoumander of a subunit was assigned the
mission of installing a minefield alony a certain iine. In assimilat-
ing the mission and evaluating the situatjon the officer at the same
time specifiaes the reference point to which the minefileld must de
referenced.

The rouate to be followed in reaching the minefield site is
selected so that it passes near the referencing point.

In addition to rhat when issuing the mining mission the subunit
comnander points out: ’
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The reference points;

Brief iniormation on the enemv;

Boundaries of the minefield’

The order in which the vehicles pulling the tractor typ2 mine
layexrs are to move during the mining opecation;

The numbec of mine rows'

Distances betwesn tcile rows;

Mine spacing’

Method teo bz usad in insralling the mimes,

This data is recorded cn the Eorm by the team assigned to record
the minefield.

The team with the imstrument for referencirg the minefield gets
off the vehicle near the point selected as the reference point, and,
while the vehicles with the minelayers move towards the mining area,
the team installs its instruments. OCne of the soldiers positions a
marker fer two minutes by the vehicle from which the rear row of
mines will be installed. The marker must be no less than five moters
from the nines which provides an . extra mergin of safety ia case of
measurement errors during the search for the minefield. At tae came

time the mine layer is preparad for operation. Two minutes are quite
enough to veference one minc.field point. As the minelayers move
out the marker is removed and replaced in the towing vehicle. The
second marker is displayed at the end nf the minefield also for 1-2
minutes while the mine layer is being readied for operation. Duriang
the mining opération the veam, assigned to record the minefield,
references the landmark to the main refereace point,; drives in the
siting stake and compiles a brief legend describing the referencs
points and the nearby landmarks.

Experience indicates that using the. aiming circle ancé a range
findex it 1is possible co reference a minefield 400 500 meters long
within 10 minutes.

The minefiel.s are later found on the basis c¢f the reference
docunents with the same instrumente as those used iv referencing the
minefield. If the azinuths vere measured with the aiming circle it is
desirable to-.find the minefield also with the aid of an aiming circle,

A three pan team ic assigned to find a previously installed
minefield, The first team member {senior member) carries the aiming
oirele and the documents, the cthar team : mbers carry the measuriag
tape aad the markers,

First the main reference point is found and the aiming circle
is installed. The aiming circle is installed at a point reversed

~with regard to the azimuth showm on the sketch. If the azinuth from
the landwmark réference point to the wmain veference point on the sketch
was 20-70 thousandths (124}t), the aiming circle is installed at a
point 60-00--720~70=39-30. Let us check “he accuracy of this calculation:
35 X 6 = 32 = 234 + 2 = 23615 360 - 124 = 2361,
The first team member selects the referencerpoint in alignment
1, - . Cd
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with the found direction and indicates the distance from Zrg main
reference point to the laandmark reference point to the cther team mem-
bers. The latter move in the assigned directior measuring the dis-~
tance with a measuring tape.

Sometimes it occurs that the landmark reference point (dugout,
trench) is easily noticed from the wrain reference ocint. Then the
senior ream member dispatches one of the team members to ascertain
the accuracy of this position aud, oa his signal, moves the aiming
circle anc instalis it precisely over the measuring stake driven
into the grourd next to the landmark reference point. The aiwing
circle is installed at the same measuring point that was used curing
the referencing of the mirefield. After that first one and ther the
other angle of the minefield are found and designated. Knowing the
nurber of rows and the distances between them it is not diffi.ult to
determine the depth of the minecfield, while 2 knowledge of the uine
spacing, tne method used in installing the minefield and the number
of mines per row helps to f£ind all the mines.
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CHAPTER V

MINES AND MINEFIELDS IN THE CAPITALIST COUNTRIES

Antitank Mines

The design of antitank mines during the past several years is
being conducted abroad in accordance with the required performance
characteristics. In accordance with those requirements the mines must
not weigh wore than 13.5 kilograms, must uot be detonated by the blast
wave created by nuclear weapons or by mine clearing charges, they
must be undetectable by the modern induction mine detectors, and must
function reliably after imstallation in the ground at a depth of up
to 10 ¢m (from the top of the mine). The mines must be of a type
that may be stored and used under conditions involving temperature
changes from +54° to -52° C.

The desigring of new anritank mines during the postwar years
did not cease for a single day in the NATC countries. A particularly
large number of models were worked out in France, It:ly, Sweden and
the US. The Federal Republic of Germany has over the past several
years been developing its own models of antitank mines, Even small
and neutral Switzerland has develvped six types of antitank mines,

The bulk of the existing antitank mines are tank stopping
mines, i.e. mines damaging the tank track. These mines are divided
into light and heavy mines,

Light tank stopping mines are designed to put out of commission
any combat or transport vehicles, with the exception of. heavy tanks.
The weight of the explosive charge (in terms of trinitrotoluene)
amounts to 5-5 kilograms. The desjre to retain light mines was,
apparently, dictated by the need to use the extensive stocks of mines
of postwar production.

Hoawe &anls

Heavy tank stopping mines are designed to damage tracks of all
vehicles, including those of heavy tanks. The weight of the explosive
charge (in terms of trinitrotoluene) cemes to 7-10 kilograms, the
gross weight of the mine comes to 13.5 kilograme,

In addition to the tank stcpping mines some of the armies (US,
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Frarce) are aiso e*cher equipped with or are develcping tank killing
wmites designed to (nstuoy tanks by blasting threugh the bottom

part of the tank up to 50 mm thick and raised up to 70 cm ahove the
surface c¢f the greund. These mines destroy the tonk crew along with
the taauk,

The modern antitank mirzs used in the capitalist armies consist
of four main parts (urits) —- the body, the explosive charge, the
firing device and the fuze,

The explosive charge, the firing device aad the fuze are abso-
lutely necessary in s mine wher:as the body is nor a prerejuisite
part since antitank mines may be used without a ody (solid axplosive).
Most of che present day antitank mines, however, have a wetal, plas-
tic or a wocden body.

The diameter of the mine cise fluctuates between 200 and 350
ot.  The mist common dimension of +todern: mines varies between 300 and
330 mm.

In most countries the mines arc f{iled with crinitrotoluene
(INT) or with fuzed substances and mixta s with INT ae the base
(tetritol, baritol, substance "B"). At tue same time it is necessary
to note the drive to increase the combat effectiveness of the mipe
not only by increasing thc weight of the charge, but also by using
more powerful explosives su~lk: 4s tetyyl, PEIN, hexogen, or by increas-
ing the density cf the exslesiv.s being used.

A change in the density cf the trinitrotoluene-hexogen mis-~
ture, for instance, by 0.1 grams/cm increaces the rate of detonation
by 320-350 m/sec. Vazuum casting, by increasing the density, also
increases the rate of detoration. A mixture of 35% trinitrotoluene
and 657 hexcgen, for instance, preduced, by means of ccnventional
casting has a density of 1.669 grams/cm » whi e the s nixture pro-
duced by vacuum casting has a density of 1.773 grazs/em”, which in-
creases the rate of dezonation of the given mix-ure by 200 wu/sec.

The tatle given below indicates ¢ e properties of trinitrotoluene,
tetryl, PEIN and hexogen vkich are used n moder. antitank mines.

Explosive Density,3 Rate of Speca... Detonation Explosive

grams/cm detonaticn, pressure, teiperature, Effect
n/sec, kilogran.;em [

Txinitroto~

luene 1.59 6,700 8,100 2,800 86,000

Tetryl 1.63 7,200 §,800 3,37 115,000

PETN 1.70 3,100 13,10C 4,200 180,000

Hexogen 1,82 8,300 14,500 4,160 219,000

The brisance number is equal to the dengity mulcipized by the
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ure (for trinitrotoiuene -- 1.33 X

detonation rate and specific press
sance nuzber describes th:e brisance

be
6,700 X 8,100 = 86,000). The b
of explosives very well.

Most of the antifank mines ure arced with pressure action
wmechanscal fuzes. The bulk of these fuzes belong to the group con~
taining a cocked spring. This group, in turm, rmay be subdivided into
the following subgroups according to the method used in releasing the
£iring spriag:

Fuzas set off by the shearing of the safety pin;

Fuzes sef off by the rolling out of a striker-rstaining ball;

Fuzes set ofr by the rewoval cf the safety p.n or 2 special
retainer;

Fuzes set nff by the falling out of 2 retaining ball, found
widespread application ia antitank mines produced in 11l the coun-
tries and, at ths present time, constitute the main type of fuze for
these mines.

Bull action fuzes are used only in the installation of anti~
disturbanza mines.

Y
I
T

re, M
2 O

facture non-
g pin znd the
spring.

Chemical pressure action fuzes are also widely used. Titese
fuzes contain glass ampulez filled with acid. The glass ampales for
the acid in these fuzes are biing replaced with plastic ampules that
are more shcck resistant. It 1is necessary, however, to note that the
reliability and the detonation ratz of the chemical fuzers depends
s t rongly on the tcocperature of the environrent.

Pressure received by the firing device of the mine is 2 key

-

factor in the reliable function of che antitank mine. It is also
nccesgsary to take into account th2 detonation force znd the speci~
fic pressuze. ’

The detonation force of the known weste.m mines apcurts to
200-500 kilograms, and it is possible to assume that tkese figures
will probably not chnznge in the foreseeatle futurs.

By contrast with the detonation force, specific pressure,
which is the zelationship of the detonation force to the pressure
surface of the mine firing device, has increased considﬁrab}.y during
the past several years and now amountz to over 1C¢ kg/cm . This maies
the modern aatitank mines wmore resistant to the shock wave produced
by a uuclear blast or a mine clearing blast.

Arerican mines 6Al, X642, M1S, Mi9 and 21 are the post wide-
spread at the present stage in the development of zntitank mires.

The M6AL mine was introduced in 1945. It consists of a metal
body, a pressure firing device, an explosive charge, # mechazicsl
(¥603) or a chemical ¥600) fuze, and i3, in essenze, a variant of
the German Tmi-42 mive of Woxrld War Il vintage.

The gross weight of the minz (without the packing czse) is
nine kilograms, the explosive charge (trinitrotoluene) weighs 5.4
kilograns, the diameter of the ~:re is 320 cm. Th2 nine is 90 ==
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high, the diameter of the pressure plate is 190 mm; the pressure
force necessary to set the mine off varies between 135 and 180 kil-
grams when the mine is armed with a mechanical fuze, and 250-800
kilograms when the mine is armed with a chemical fuze.

To destroy modern heavy tanks it is recommended to install the
mines in pairs, i.e. two mines in each mine hole, or the mines should
be loaded with additional charges of trinitrotoluene weighing 3.6
kilograms. These additionr. charges are produced for this purpose
in hermetic contaivers. Thus the weight of the charge in the mine
was increased to 9 kilograms.

The M6.2 mine (Fig. 42) is a partially modified medel of the
M6Al mine and is armed only with the 603 mechanical fuze. The mine
has two wells (a side and a bottom secondary wells) for installing
it in an antidisturbance position. This mine was introduced in 1952,

Fig. 41. The MbA2 anticank mine

Legend: 1 -- Belleville spring; 2 -~ Pressure plate; 3 -~ Coupling
base; 4 ~- Arming plug; 5 ~-- Curved pressure lever; 6 ~-
Bottom secondary fuze well; 7 -- Main explosive charge;
8 ~- Booster charge; 9 —~- Detonator; 10 -- Main fuze;
11 -- Booster (side secondary fuze.

The M15 mine {Fig. 42) is no different from the M6A4l mine in
design and appearance. The gross weight of the mine, however, has
been increazsed to 13,5 kilograms, and the weight of the explesive
charge in this mine comes vo 10 kilograms., That ic why this mine
is called heavy, The mine body has a diameter of 330 mm, and is
124 wm high.

The mine is made of metal and is armed with the M603 fuze.

It is considered feasible to use the Ml5 mines for mining ter-

rain aleng the most cank threatened sectors and for covering M6A1 minee

fields against pruesgure action mine sweepers,
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Fig. 42. The ML5 antitank mine.

Legend: 1 -- Fuze retainer spring; 2 -- Fuze; 3 -- Bellevelle

springs; 4 -- Rubber moisture seal; 5 -- Filling hole;
6 —— Secondary fuze well; 7 -- Booster charge; 8 --
Main charge; 9 -- Secondary fuze well; 10 -- Handle,

The ML5 minc was introduced in the armies of the Federal Repub-
lic of Germany, France, Italy, Belgium, Holland, Greece and Norway.

The M-19 mine (Fig. 43) is the second heavy mine introduced
in 1954, The mine has a plastic body. The gruss weight of this
mine is 12.7 kilograms, the explosive charge (substance "B") ucighs
9.5 kilograms, The mine is square shaped and is 330 X 330 mm in
size, The mine is 76 mm high. This mine is armed with the 506
fuze in a plastic housing. The amount of pressure required to set
off{ the mine is about 190 kilograms.

The M21 mine (Fig. 44) consists of a metal bedy, the M607
(T200E2) fuze and a shaped charge. The gross weight of the mine is
8 kilograms, and the explosive charge weighs 4.75 kilograms. The
mine with the fuze is 813 mm high., The mine may also be installed
with the M612 pneumatic fuze.

The development of antitank mines in the British Army is pro-
ceeding slower than in the other capitalist countries. The British
Arny is mostly equipped with World War II mines: MkIV, MkV, MkVHC.
Only one new mine appeared in 1952 -- che MkVII,

What are the antitank mines used in the British army like/

All the mines are of the pressure action type, have circular
metal bodiee, and arce f£illed with trinitvotoluene or baritol.

The MKIV mine weighs a total of 5.7 kilograms, the explosive
charge weighs 3.7 kilograms, the diameter of the body is 203 mm. The
mine is 127 mm high. The minimum pressure required to detonate the
mine amounts to 150-20C kilograms. The fuze is installed in the
fuze well situated in the central part of the mine.

- 64 —

Pues Lo o e e e

-

:
-t




UL e o TR T s S s o s e

Fig. 43, The M9 antitank mine

Legend: A - Overall view; B -— Cross section, 1 — Body; 2 ~-

M606 Fuze; 3 - Charge; 4 ~- Booster; 5 -~ Disc spring;
6 ~- Firing Pin; 7 -~ Firing spring; 8§ — Arming plug,
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The MkV mine weighs a total of 3,6 kilograms, the explosive
charge weighs 2 kilograms, the body has a diameter of 203 mm and a
height of 100 mm, The minimum pressure required to detonate the mine
is 150-200 kilograms. The mine has a pressure cover that traasmits
the pressure to the pressure plunger covering the upper part of the
fuze situated in the central part of the mine.
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Fig. 44, The M21 cumulative antitank mine.

Legend: 1 -- Body; 2 -- Lid; "3 ~-- Charge; 4 -~ Steel facing; -
5 - Iguiting primer; & ~- Detonation mechanism; 7 --
Booster charge; 8 ~- Primary booster charge; 9 —— hwd?
detcnator; 10 -- Safety device; 11 ~- Firing mechanism.
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The MkVHC mine (Fig. 45) is
no different from the MkV mine in
its use, design, method of install-
ation and detonation primciple,
but the gross weigh* of the mine
and the weight of the explosive
charge have been increased‘to
5.4 and 3.6 kilograms corres-
pendingly,

The MKkVHC mine was intro-
duced in 1945,

The MKVII mine (Fig. 46)
is a heavy mine. Its gross
weight is 13.6 kilograms, the
explosive charge weighs 9.1
kilograms, the body diameter is
330 mm and its height is 127
mm, The minimum pressure re-
quired to detonate the mine is
180 kilograms. The mine is
adapted for use in partially
mechanized mining operations.

The DMLL mine (Fig. 47)
has recently appeared in the
army of the Federal Republic
of Germany. This mine does not
have a case, and it is a tank
stopping mine. It does not have
ary metal parts. The mine has
a friction fuze, but after some
modernization it will be pos-
sible to use it with other fuzes
as well, including a fuze that
automatically arms the mine
10-30 minutes after it is in--
stalled, and with a fuze that
precludes disarmasent of the
mine. This mine was ordered
by the Federal Republic of
Germany from a French firm. .

With a grogs weight of 7.4
kilograms the mine has an explo-
sive charge weighing seven kilo~

grams, Its diameter is 300 mm

and it is 900 mm high. The pres~
sure required to detonate the
mine amounts to 150-400
kilograms.

e R -y it et R A A e S ,"”L’ Loes »’»‘b Rty ;»a‘h““nry rd

Fig. 45, The MKVHC antitank mine.
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Fig. 45, The MKVII antitank mine.
Legend: & ~~ Mine; B -~ Fuze.
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: In addition to the
‘ DMLl mine, the Federal
Republic of Germany also
developed another anti-
tank mine without a case.
This mine is shown in
Fig. 48, '
In France the
main types of antitank
mines were worked out
between 1947 and 1956.
During thet period some Fig. 47. The DMl1l antitank mine.
ten models of mines were Legend: 1 =- Fuze,
designed, four of them
without cases., In the course of developing tank stopping mines the
weight of the explosive charge in them was increased from five kilo-
grams (in a 1947 mine) to 8.3 kilograms (in the heavy mine without a
case) .
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Fig. 48. An antitank mine without a case.

5 & 8 3

Legend: 1 ~- Upper part; 2 -- Lower part; 3 -- Air cushion; 4 --
Protective plate; S5 -~ Resilient element; 6 -~ Valve;
7 = Fuze; 8 -- Detonating cap,

Below are descriptions of some of the interesting modern anti-
tank mines used in the French army.
| The Mi. A.C. Mle51 model 1951 mine (Fig. 49) is without a case.
It weizhs a total of 7.5 kilograms, the explosive charge (trinitro-
toluene of increased stability) weighs 7.0 kilograms. The mine has a
i diameter of 300 mm, and is 100 mm high. The pressure necessary to

detonate the mine is 150-400 kilograms,
There is a variant of this mine which weighs more -~ 9

- kilngrams. Its explosive charge weighs 8.3 kilograms. This mine has
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- a diameter of 300 mm and a
: height of 120 mm,
Non-metallic pressure
action, chemical or friction
fuzes may be used in the
mine, The detonating cap is
in a non-metallic cartridge.
The 1951 model mine
is a sectionalized tank Fig. 49. The Mi.AC.ID.Mie51 (1951
killing mine. It weighs model antitank mine.

3.6 kilograms aud contains ] cne o ) .
a throe kilogram explosive Legend: 1 Bottom se®dndary fuze wellj

: - 2 ~-- Rubber sealing; 3 -~ Plastic
: charge, The mine has a . o
- diameter of 170 mm and is zizzp::il ¢ Side secondary
390 mm high, Pressure re- .
quired to detonate it is 300 kilograms. The mine body is plastic.
There is a variant of this mine with a metal body. Ths gross weight
of that mine is 3.8 kilograms and it contains a 1.5 kilogram explo-
sive charge.
The mines are installed in pairs (Fig. 50) using a pressure-

i% @*
. b &
\J
N 8

Fig, 50. Antitank 1951 model cumulative mine,
Legend: A ~- Overall view of the mine; B -- Installation diagram.
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friction firing device and pieces of demolition cord in a Special
shell, The pre,sure—friction device is made out of plastic and has a
body with a-pressure action 1id, an explosive charge and a pressure
action fuze (friction or cheminal fuze) .
"The mine pierces armor plate up to 100 mm thick
The 1952 model mine contains a flat charge. The mine does not
have a case (initial models were in a case). The mine weighs 11
kilograms, the charge weighs 7 kilograms. The min® has a diameter of
260 mm and it is 100 mm high.
This mine may be used both as a tank stopping and a tank -
killing mine. The mine is cylindrical in shape and contains a body and
a well for the fuzes.
' The center of the lid contains a well for a pressure action .
fuze (tank stopping varisnt) or a mechanical 1952 model fuze to which
a tilt.rod 800 mm long is attached (tank killing variant).
The mines may be installed in pairs or in a row. In .these cases
the mines are distributed along an axis perpendicular- to the probable
route of the enemy tanks.
When the mines are installed in pairs a remote metal pres-—
sure-friction firing device is used (4 kilograms), which is positioned
between th7 mines and is connected to them with pieces .of demolition |
cord vp to 1.5 meters in length. _
‘The 1956 model mine (Fig. 51) ‘. : ‘
is a tank killing mine designed for . .
modern tanks. This mine, however, may )
also be used to disable tank tracks.
The mire has a metal body. The
gross weight is 3.2 kilograms, the ex—
plosive churge weighs one kilogram (a
nfxture of 407 trinitrotoluene and 60%
hexogen). The mine has a diameter of
110 mm and 2 height of :95 mm. It is
armed with a contact pi: fuze. This
fuze simultaneously serves as a source
of electric current necessary to set
off the electric detonator. The fuze
consists of a magnetic anchor, pole
clips and the stator coil, a firing
nin spring, the body and other parts.
For the purpose of ensuring
contact between the mine and the tank

Several models of antitank
Fig. 51, 1956 model
mines have been designed and tested .
during the past several years in anticank cumulative mine.

Italy, Fcr the most part they are non-metallic mines (wooden bodies).
Thege mines include tank killing and tank stopping mines. All the
mines are of the pressure action type.

cally to the upper fuze cap. " é
4

)
-
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The CS-42 mine has a wooden body of a rectangular shape. This
is a tank stopping mine filled with trinitrotoluene (25 blocks 200
grams each). SC-42, CS-42/2 and CS-42/3 mines have also been pro-
duced. These mines with five kilogram charges, have different dimen-
sions: lengths of 286, 340 and 285 mm correspondingly; width 236,
290 and 235 mm and heights of 160,160 and 145 mm,

Four pressure action f.zes are installed ia the mine, The
fuze housing and the pressuxe cap are made out of plastic. The
pressure required to detonate the fuze and the mine is around 100
kilograms,

Two types of the G-50 mine are produced: types A and B.
These two types are of different weight and dimensions (see table
given be ow),

G-50 {type A) G~50 (type B)

vi08a weight, kilograms 7.4 15.0
Weight of explosive charge, kilograms 4.0 9.00
Diameter, mm 224 287
Height, mm 200 370

The pressure required to detonate the mine fluctuates between
150 and 180 kilograms. The mine has a plastic body.

For use ag a tank killing mine it is equipped with a series of
remote action pressure firing devices comnected to each other. Such
devices are called feelers (Fig. 52), which, just like the mines,
are adapted for installation in an antidisturbance position,

Fig, 52, The 6-50 antitank mine with feelers.

In the'Opinion of the Italians, the four meter long feelers
secured to each mine make the G-50 minefields significantly more ef-
fective than minefields consisting of comventional pressure action
mines, .
The SACL tank killing mine has a plastic body. The initisl
variant had a diameter of 280 mm and £s 100 mm high. The gross weight
is six kilograms, while the explosive charge weighs five kilograms,
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A modernized version of this minz weighs 6.8 kilograms, while
the explosive charge weighs 6 kilograms. The prassure necessary to
detonate the mine has alsp, been increased from 80-120 kilograms (in
the initial variant) to 120-180 kilograms (in the second variaut).

The mine may bé ‘armed with three pressure action fuzes that are
screwed into the appropriate wells, or with one antidisturbance fuze
screwed into the centrai wgll All the fuzes are made out of plastic.

The SHSS mine’ (Fig 53) was designed in-accordance with the
performauce charactetigtics stipulated by NATO for antitank mines.
This is a tank &topping miné.  The body is made out of plastic,
is cylindrical 1i.shape’ and consists of two halves joined together.
The mine éontaijs bottom.and ‘wide secondary wells for installing
the mine in ancidisturbance pocition,

Fig. 5§m~'$he SH55 antitank mine

A cpecial pressure action pneumatic fuze is used in the mine.
Parts of that fuze are made out of plastic. The fuze has a diameter
of 150 mm, its height with the detonator is 80 mm, and 65 mm without
the detonator. .

The mire has a high resistance against blasts, good mechanical
strength, is hermetically. sgaled and is difficult to detect,

The mine weighing:&, total of 7.3 kilograms has a 5.5 kilo-
gram explosive’ charge. ‘ihe diameter of the mine is 280 mm, the
diameter of the’ pressute. 4aCe ig 180 mm. With the fuze the mine is
135 mm high, "without Jhg ike -~ 85 mm. The pressure required to

. détonate the mine (at. an aiv ‘temperature of 15°) is 190-210 kilograms,

The IMLC ‘mine copg’ {n-three types differing from each other
by Ihe weignt of the chaqgaxgnd dimensions of the body. There are

.the IMAC-S (explosive . changg of abdut 5.5 kilograms), IMAC-7

(explosive charge of abou;)7’kilograms) and IMAC-10 (explosive charge
of about 10 kilograms)

The mine was deve@gped in accordance with the performance
" . : !-."‘ . '- f
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characteristics specified by NATO for antitank mines,

This is & tank stopping mine made out of plastic. The IMAC
mine is very strong and stable in high temperatures.

The mine contains base and secondary wells for imstallation in
an antidisturbance position.

Two types of pressure action fuzes are used in the mines. Both
fuzes are highly resistaut to the effects of blasts, They cannot
be set off by sweeping with a scorpion exploder. One of the fuzes
may be set to go off on the firet, second, third or fourth applica-
tion of pressure on it,.

Antipersonnel Mines

In evaluating the tendency inherent in the development of
antipersonnel nines on the basis of data coaiained in the foreign
press it is evident that their siznificance hag faded, but, despite
that, however, the development and introduction of antipersonnel mines
still occupies the forces of all capitalist countries.

According to some of the literature, for instance, it is recom-
mended to install antipersonnel mines in front of antitank minefields
for the purpose of complicating the approach to and reconnaissance
and clearing of the antitank minefields., Antipersonnel mines are
also installed in clusters of a minefield in combination with an anti-
tank mine, or independently, Antipersonnel mines are also installed
on roads and elsewhere.

There are still two main types of antipersonnel mines --
explosive and fragmentation mines,

Antipersonnel explosive mines containing charges of 200 grams
and more were used in World War II, whereae at the present time a
charge weighing from 50 to 100 grams is considered adequate to jmmo=~
bilize enemy soldiers. The development of antipersonnel mines is
marked by a tendency to decrease the weight .of the explosive charge
while at the same time increasing its shatterving effect, i.e. trini-
trotoluene has been repleced with mixtures of trinitrotoluene with
tetryl, PEIN and hexogen. The bodies of most of the mines are made
out of plastics., Particular attention is devoted to the dimensions
of the mine, Small height and circular shape make the mine difficult
to spot and convenient to install from an armored personnel carrier.,
Modern mines require a pressure of from five to fifteen kilograms
to set them off and are pressure action mines.

Explosiv; action mines are installed on or in the ground., In
tha lattér' case they are positioned so that the pressure plate or the
fuze pin would be flush with tbe ground or would protrude slightly
above 'the gurface, *

e The Afierican Ml4 and M25 blast action antipersomnel mines, as
well ss the French 1951 and 1959 models of antiperscnnel mines,

the British No, 6 Mkl and the German (Federal Republic of Germany)
DM1) mine are the most widely used mines,

The Ml4 mine (Fig. 54) consists of a cylindrical plastic body,
a plastic pressure plate, aun explosive charge, a special fuze and a
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safety clip, This mine has been {2 use in the US Army siace 3953,

The mine weighs '127 grams, its explosive charge weighs 31 grams. The
body is 40 am high and has a diameter of 55 mm. The pressure required
to set off the mine varies between 9 and 16 kilegrams.

:Qi{.._-/, ,
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Fig, 54. The Ml4 antipersoﬁggl mine

Legend: A --~ Overall view; B -~ Cross §£¥E&on; 1 -~ Pressure plate;
2 ~ Lock key; 3 -~ Belleville spring; &4 -- Main explosive
charge; 5 ~~ Detonator; 6 -- Safety <cup.

The M25 mine (Fig. 55) consists of a plastic body, a shaped
explosive charge, a firing mechanism and a safety device comsisting of
two elements -~ 2 pin and a stopper which simultaneously protects
against dust,

The fuze in the mine with striker~retainers that roll out, is
set off by a pressure of 7.5-1Q kilograms.

The mine weighs 93.5 grauws, the explgsive charge (trinitro-
toluene) weighy 8.5 grams., This mine has a diameter of 28,5 am and
is 92 mn high.

The blast injures the soldier's leg. The mine pierces 2 hole
12 mm in diameter in a 10 mm thick steel plate,

The 1959 model of the antipersonnel mine has a plascie bedy.
The fuze is of the fricrion type. The mine weighs 135 grams, the
explosive charge /trinitrotoluene) weighs 55 grams, the wctonator
weighs 15 grams. The mine has a diumeter of 60 mm, it is 32 rm high
and requires a pregsure of 5-15 kilograms for detonation.

The 1951 model of the Mi.AP,1D. ¥1e5l mine (Fig. 56) is nazde of
plastic with a diameter of 70 ~wm and a height of 52 mm, The mine
welghs 85 grams and the explosive charge weighs 45 grams, It coateins
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Tlg. 55. The Mat .ntipersonnel mine,

legend: A -- Arued mine with safetyv pin; B -~~ Mine ready for
transportation (the 1lid is installed instead of the
explosive charge).

§ 5 T

NRAWANYY

10

.
AR VANAN

N
AT TR
R
~ o~ N

Fig. 56. The Mi.Ap.ID. Mle51 antipersonnel mine (1951 model).

Legead: 1 —— Detonator; 2 -~ Sleeve with the friction compound;
3 -~ Gasket; 4 -- Coupling base; 5 -- Firing pin; 6 —
. Shear coller; 7 -- Fuze housing reinforcing ring; 8 —
Explosive charge; § -~ Mine body reinforcing rib;
10 ~~ Plastic body.

a friction fuze. The mine requires a pressure of 10 kilograms for
detonation., The mine cannot be detected by an induction mine

detector. FOR Gifoink lJ:;L LY,
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The No. 6 Mkl mine (Fig. 57) has a plastic body. 7The mine
weighs 227 grams, its explesive charge weighs 142 grams. It is 2C3
mm high when assemhbled. The body has a diameter of 45 mm.

The DM1l mine consists of a body, an exterior rubber cover, an
explosive charge, a detonator, a firing mechanism and a safety ring.

The mine is resistant to the effects
of blasts and is made out of plastic and
other non-metallic materials. It is
uaually installed on top of the ground,
and sometimes in mine holes,

The mine weighs around 200 grams,
its explosive charge (trinitrotoluene)
weighs 100 or 45 grams. The mine has
a diameter of 80 mm, With the fuze it
is 35 mm high, Tne pressure necescary
tc detonate the mine (pressure applied
to its edge) is 10 kilograms.

Antipersonnel fragmentat.on mines
whose bodies are made, as before, out of
steel, find widespread use under pres-
ent day conditions. The tendency to
1 . increase the action radius (range} of
the fragments is noticed in the use
\ of such high explosives as PETN and
! hexogen. The weight of the explosive
y charge nsually varies from C.2 to 0.4
{ . kilograms.

Pragmentation mines both of
World War II and of the postwar vintage,
: are divided into bounding mines in-
} stalled in the ground and blast.
: fragrentation mines that are imstalled
on the suxface of the ground. Direc~-
tional minsas $f the American M18

- - —

"Claymore" type are included in tke
above group.
bt Bounding mines of all the foreign zigi 2&;on§2i 22536 Mkl
armies have a killing element consist- ¥ * .
ing of an explosive charge end fragmentation material. The latter may .
consist of small balls, pieces of metal, or come in the form of e ¢
metal body that is shattered by the blast. The ¥illing element is f
ejected by powder gases up to a height of 0.5-1 % meters where it o
explodes killing enemy troope within the range of the fragesnts. The 3
g action radiug, depending on the type of killingelement, may amount to ;
30 meters, while gome of the fragments are scattered up tc a distance i
of 150-200 meters. .
The group of bounding mines includus American M2A1 and Mi6 "
mines, the British Mk-2 mine, the Srench 1551 model mine, the Italian ¥
_ AUS 50/5 wine, and the West German DM31 mine. LI
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The group of blast-fragmentation mines includes the American
#3 and Mi8 “Claymcre" mines, and the British No, 5 Mkl and Ne. 8
Mki vives.

The M2A1 mine (Fig. 58) cousists
cf a projector tube, a projectile,

s kiliing element, a propelling charge,
& fuze, and an explosive train.

The killing element with an
explosive charge consists of a steel
body of a 60 mm mortar shell with a
steel sleeve mounted on top that in-
creases the fragmentation effect of
the mine.

- The mine is installed with pull
action cr a combination fuze (pull
and preseure action),

The mine weighs about 2.5

kilograms, whilz the killing ele-
ment weighs 900 grams and the charge
weighs 160-180 grams. The diameter
of the nmive at the base is 132 mm,
while the diameter of the projectile
is 63 mm. The mine is 162 mm high. - -
The killing element is propellad Fig. 58. ;Z: M2A1 antipersonnel
to a height of 1.5-2 meters above the €.

) ground. The casualty range is 5-9 meters, whije the fragments arxe

4 scatrezed over a distance of up to 120 meters. The force required

to detonate the nmine is ninc¢ kilcgrams for pressure action fuze and

1.5-3 kilograms for the pull action fuze.

The later modifications of the mine (M242, M2A3 and M244) dif~
fer little from the original M2A1 mine.

The M6 mine (Fig. 59) was introduced in 1953 and consists cof
an ocufer and inne: casing, a cast iron lid, an explosive charge, a
fuze2 and detonators with delay elements.,

The M505 fuze (Fig. 60) is of combined action (pressure and
pull action).

) The mine (without the fuze) weighs 3.5 kilograms, the explo-
2 sive charge weighs 454 grams. The mine has a diameter of 103 mm,

the outside body is 120 mm high, vith the fuze the mine is about 200
. am high. The mine detonates v.6-1.2 meters above the ground. The
! casualty range is 20 meters. The force necessary to set off the mine
] is 3.5-10 kilograms for pressure action and 1l.4-4.0 kilograms for
pull action.

The Mk2 mire (Fig. 61) consiste of a cylindrical shell with a
tongue, a cast iren case and z steel projectile case, a pull action
firing device, a fuze with a release lever, and an gjection and
explosion chargzs. The mine weighs 4.5 kilograms, the charge weighs
450 grazs, the diameter of the mine is 90 mm, It is 140 am high
(~7icthout the fuze). The mine explodes 1.5 meters above the surface
of the ground. The casualty range is 25 neters, the fragments cover
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a distance of up to 200 meters.

The 1951 model mine con-
sists of an outer case, a canis-
ter, and a pull action fuze. The
mine weighs 4 kilograms, the ex~
plosive charge weighs 0.4 kilo-
grams, The mine has a diameter
of 100 mm. It is 150 mm high
(without the fuze), the mine
explodes 0.8 meters abcve tla
surface of the ground. The
casualty range is 5( meters,
and a pull of 1,2-3,5 kilograms
is necessary to detonate the
mine.

The 1948 model antiper-
sonnel mine is a prototype of the
1951 model mine, The 1948
model in external appearance
resembles the 1951 model mine,
in almost all details.

The AUS 50/5 mine con~
sists of a body with a
diaphragm, a 1id, the burst-
ing element, the propelling
and detonation charges, a
fuze and jelay elezents,

Tha body, 1id and the Fig. 59. The ML6 antipersonnel
fuze are made out of plastic. ' mine, -

The body is in the form of a

cone and is strengthened with reinforcing vibs, The bursting element
is a massive ring consisting of 0.5 mm steel balls filled with
mortar,

The dctonation charge (substance B) is of a special shape in
order to obtain : cumulative effect (shaped charge effect) on explo-
sion. The fuze is of the cowbination type ~— pressure and pull
action. The force necessary to detonate the mine by pressure may
be varied which is accomplished by che installation of a shear

collar of varying thickness inte the fuze.
; The mine weighe 1.7 kilograms, the charge weighs 150 grams.
The diameter of the mine is 125 mm and it is 140 mm high with the
fuze, 1Ihe dursting element is ejected to a height of 0.5 meters,
the casualty range is 15 meters.

The DM31 mine is made of metal and consists of a body, a kill-
ing element, a detcnation and ejection charge and a pull action fuze.
The mine is hermetically sealed and is installed in the ground. The
minve weighs four kilograms, the detonation charge (trinitrotoluene)
weighs 550 grams, the body has a diameter of 125 mm. The mine is
102 mm high. The casualty range is up to 100 meters. This mine is
a prototype of the Smi~35 mine used in World War II.
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Pig. 61, The Mk2 antitank
mine

The M3 mine (Fig. 62) consists
of a cast iron prismatic bedy, an
explcsive charge and from cne to three
combination fuzes (presstre and pull
action). The mine is installed in
the ground or on its surface. Pig, 60. The M605 fuz:.

Tha mine weighs 4.2 kilo- for the M16 mine.
grams, the body weighs 3.8 kilograms,
the explosive charge weighs 0.4 kilograms. The width and length of
the mine ig equal to 87 mm. It is 135 mm high., The wal's of its
body are 10-11 wm thick. The cgsualty range is 15 meters. The force
necessary t¢o detonate the mine is: pressure gction -- 6-15 kilo-
grams, pull action -~ 1.,5-2,7 kilograms.

The M18 “Claymorc® mine (Pig. 63) is a directional fragmenta-
tion mine.

The main parts of the mine consist of: the body, the explosive
charge, three props, a sighting and detonating device.

The mine body has the shape of a convex prism. A metal plate
is in the Zromt part of the mine. This plate procduces the fragments.
The lower vart of the body contains two primer wells and three wire
proos used to support the mine. For convenience of installation at
any angle the props are hinged. The sighting device is used to
pojint the mine at the target (orientation of the mine on the ter-
rain) ., The detonating device includes an electric detonator, the
ends of two 15 meter long pleces of wire and two flashlight batteries
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{not less than three volts).

The mine is covered with a green
fabric with the ends on each side seru-
ing to secure the mine to various
objects.

The different elements used
with the mine are distributed in a
container of the chest bandolier
type.

The M18 mine is most effec-
tive if it is pointed at a target
or aimed.

This mine may be detonated by
the electrical or mechanical method
using pull action fuzes.

The mine may be detonated by
an operator concealed in a shelter,

upon the approach of the enemy. / yw

Upon explosion a directional blast %¢7

of fragments forms scattering in a ‘FU

fan like pattern. ‘//3““
The mine may also be used as /4, Jh?"

a Looby trap with pressure action
fuzes. This mine weighs about one
kilogran (about 1.5 kilograms in its

tizestsons o 1l far, 414040000

snipping container). The mine is Fig. 62. The M3 antipersonnel
120 mm high when rigged for trans- mine.,

portation, it is 215 mm high when Legend: 1 ~- Opening for the
installed on the props. The mine: explosive charge.

is 225 mm wide, and 25 mm thick,

There is information that the M18 mine will soon be replaced
with the M18Al mine, which is ready
for serial prnduction. The new

a——— - - model of the mine has fewer compo-
T . nent parts, a siupler design and a
iiN ) greater margin of reliaubility with-
\w ‘, p out a decrease in its reliability.
ﬂ \ ﬁ& ¢ At a distance of 30 meters from the
' 30 meters wide and two meters hign.
‘ The No. 5 Mkl mine \rlg.o4)
consists of a tin cylindrical
body, an explosive charge, a
special pressure action fuze and a
pressure pedal,
The mine is installed in the

ground, The No. 5 Mkl mine weighe
230 grams, the explosive charge

,____-———
__—————

——th e

Pig. 63. The M18 "Claymore®
antipersonnel mine, '

?
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weighs 190 grams, its diameter is 50 mm. The mine is 90 mm high
(with the pressure pedal). The pressure required to detonate the
mine is 2.7 kilograms.

Mine No. 8 Mkl kills with a bullet that is fired when the mine
is fetonated. The mine comsists of a cylirdrical body with a pres~
sure plate, a firing pin snd a live cartridge. The mine is installed
by inserting the pointed part of
the body into the ground. The

. mine weighs 170 grams, it has

a diameter of 13 mm and is

146 mm high. The pressure re-
quired to detonate the mine is
10-12 kilograms.

Mining Methods and Techniques

The US Army command has
recently been pushing its theory
of "mine warfare" off on NATO,
the basis of which is the
"standard" American winefield
vattern. (Fig. 65).

According to the
Americans the minefield must
be installed covertly within
the antitank fire and defense
system.

The minefield usually

consists of three strips of Pig. 64. The Ne. 5 Mkl antipex=~
mines and a froat "disoxdered" sonrel mine,

row. The puxrpose of such a Legend: ! -- Pressura plate;
row is to complicate the 2 -~ Puze with a coll:ur;

gsearch for the minefield 3 -~ Detonator.

boundary.

Each strip of mines consists c¢f two rows of mine cluasters
which are distributed on the terrain parallel to each other at a
distance of three paces along the mining front (line), alternately
to the right and to the left.

The cluster (Fig. 66) is the basic unit of the minefield and
has the form of a semicircle with a radius of two nices. Eithex one
antitank mine or one antipersonnel mine is installed in the cluster,
or one antitank mine and several antipersonnel mines (no more than
four) or several antipersonnel mines (no more than five).

The antipersopnel or antitank wine 25 it all cases irstalled
at the centor of the cluster.

When installing mines ir clusters the antipersonnel mines are
installed without any system, but they must not uxtend beyond the
radius of the ciuster.

The fastallation of individual pull action mines in the mine-
field is authorized. 1In that case only ome pull action vine iz in-
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gtalled in each cluster, and the trip wire is located no closer than
two paces from the neighboring mine.

The distance between strips, measured from its central line
is 15 meters (18 paces). This distance, however, just as the dis-

tance between the clusters, may be varied depending on terrain
conditions.
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Fig. 65. Standard minefield patterx.

Tegend: A, B, C -- Strips of mines; 1l -= Enémy; 2 == Cluster of
minas; 3 ~= Not less than 18 paces; &4 -~ Ease mine
5 =~ 3 paces; 6 ~- 2 paces; 7 ~=- Center line of etrip.

The strips of mines on the terrain are broken end are not
parallel to each other,

When changing the direction of the strip of mines on the ter=-
yain the last cluster ic situated before the cuxve, while the first

clusver after the curve (break) is located three paces past rhe
break in the ¢entral line.
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Fig., 66. The cluster of a standard minefield.

Legend: 1 ~- One antitank mine; 2 -~ One antitank mine and
several antipersonnel mises; 3 -~ One antitank mine;
4 «- Several antipersonnel mineg; 5 =~ 2 paces.

The mines installed in front of the forward minefield bound-
ary are scattered but the cluster, as the basis, remains in this
case as well. The number of clustexrs usually amounts to 1/3 of the
normal mine strip and the mines are more sparse than in the normal
strips.

The minefield density, i.e., the number of mines per pace
along the front of the minefield varies and is designated by figures.
For instance, 1«2-0 or 3~l-l indicates the number of antitank, anti-
persormel and bouwndary mines. In order to create the desired demsity
per pace along the minefield front, these figures are multipiied by
three (the distance betwreen clusters).

The number of mines obtained in this manner is used to deter=-
mine the composition of the mine cluster for each individuval strip.

Example. The assigned minefield density ~=- 1-3-1.

ATH APM  Roundivrs mineg
Assigned density 1 3 1
multiplied by 3 3 g 3
Strip A 1 2 ¢
Strip B 1 2 1
Strip C 1 2 1
Strip D 0 3 1
- 83 -
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This number of mines is installed in the clusters of each
strip. Possible methods of installing antipersonnel mines on the
terrain are shown in figures 67-69,.
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Fig, 67. Installation of an antipersonnel mine. 5
Legend: A «= Into the ground; B «~ On the ground.
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Fig. 68. Installation of an antipersonnel mine on swampy terrain.
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Fig. 69. The installation of antipersonnel fragmentation (bounding)
mines.

The plan for the standardization of mines is being worked out
for the purpose of elaborating a set of antitank and antipersonnel
mines standard to all the armies of the NATO block. It is planned
to include three types of antitank mines, and two to four types of
antipersonnel mines per set. '

This type of set exists in certain European armies. The
French army set, for instance, includes 40 antitank and 10 anti-
personnel mines. The number of sets varies in the different unitss
an infantry battalion has 10 sets, an infantry division combat
engineer battalion has 12, while a combat battalion of an armored
division has 24 sets,

A standardized mandatory system of signs {(Supplement 4) is
being introduced in NATO armies for the designation of mine fields
on maps and on the terrain, as well as for the designation of lanes
and gaps (Fig. 70).

A record is prepared for each installed minefield which must
indicate the date the minefield was installed, the appearance and
position of the main and the intermediary reference points, the
number of mire strips, the number and type of installed uines as
well as data on the antidisturbance mines,

The sketch of the minefield and the auxiliary planometric
material on the terrain (not in scale) give the position and number
of refercnce points, the distance and direction in meters and ac~
cording to the compas from the reference points tc the strips of
mines, the position of the centar line, and length and directicn of
the mine strip.

The principal means of carrying out accelerated installation
autitank mines are the trailer type mine layers and mine laying
vehicles. The latast model of g mine leyer is o model produced
by the firm "Dan Patch" (Fig. 71) which consists of a magazine, a
f e r mechanism, a mechanism for the installation of mines, a piow
and a chassis. The mine layer transports the mines in » magazine
which feeds them automatically to the installation mechanism during
the mining operation. When engaged in mining the mine layer is,
transported by a crawler tractor. The plow slices the sod and digs

. 5/
. .
i

e

- 85 -

. .y
P ST4 v e

” = 3 A S PN PSR B L W TR

N
PRVREL RN BT FLIR OS]

AT, S




e —— i e s .

¥
Bt b o0
e WL P N
(o \a-,' »
v RS W
NN W Ny, N,

RV ' .%’%

v

r7a,
A

MIlNIE S,

a

Fig. 70, Designation of lanes in the US Army.
B3 =-- Back of sign;

Logend:s A -~ Front of sign;
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Fig. 71l. A mine layer.
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a ditch inte which the mines are automatizally placed., The ditches
are then covered and camouflaged.

Such a mine layer is capeble of installing 150 antitank mines
in ten minutes. The mine spacing is either four or six yards,

It is believed, however, that mine layers cannot always install
a large minefield since this involves a great variety of difficulties
pertaining to material-technical supply {logistics).

In this connection great significance is attributed to the
installation of minefields f£rom helicopters.

The Americans consider one of the advantages of minefield
laying by helicopters to be the absence of vevealing tracks or the
disturbance of the ground cover; speed with which the mines may be
installed; an increase in the possibility of selecting various
minefield sites; a decrease in the number of personnel required for
mining operation; and greater protection against radio~active con~

tamination during operations in zoues that were subjected to nuclear
attack,
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CHAPTER VI
MEANS AND METHODS OF RECONMHOITERING MINED OBSTACLES

The initial step in breaching mined obstacles installed by the
enemy consists of a reconnaissance of the obstacles which is carried
out by a line unit or by a specially assigned engineering reconnais-
sance patrol.

The reconnaissancz of obstacles must determine the location
of the obstacles, the depth and width of the front occupied by the
obstacles, the extent of obstructions, the location and types of high
e¢xplosives, the lay out of the minefields, the type of mines that wexe
ingtaleq, etc.

It is necessary to reconnoiter the way in which the emzmy is
defending the obstacles, the location of his weapon emplacements, the
strength of the units defending the obstacles; it is necessary to
probe for weak spots in the obstacles along with possible bypasses.

When reconunoitering mine obstacles the combat engimeer must
know how to quickly distinguish evidences of each type of obstacle
paying attention to each detail and suspicious factor.

Nothing must escape the combai engineer's alert eye: uneven
features on the surface of the ground, fresh tracks, wires, or string
protruding from the ground, any tools or other objects lying around ~-
everything must be examined. Suspicious spots should be probad with
a mnmine detector or a probe.

When reconnoitering buildings abandoned by the enemy it is
necegssary to thorcughly investigate all approaches to them, then, the
door should be opened with the aid of & hook secursd to a rope (a
drag) or a pole, After that the stairs, the floor, the condition and
uniformity of the plaster, stove and wall brickwork should be checked.
On entering the building and withcout moving anything it is necessary
to carefully examine all objects, to check the electrical wiring and
to find out its purpose. It is also necessary to determine the source
snd purpose of each suspiciously protruding plecez of rope or wire,

It is necessary to attentively watch for sigas left by the
U ST TV RN §
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enemy on the fences, buildings, telegraph poles and so on, and to try
to decipher them. Any standard signs or flags that are fournd may
facilitate the location of any mined obstacles left by the enemy.

The engineering reconnaissance of mined obstacles must be con~
tinuous and mobile for which purpose it is necessary to assign special
observers who must note all the changes in enemy activities. In addi-

. tion %o that it is important to dispatch special engineering recon-

naissance patrols at regular intervals, or to include combat engi-
neers with specifically engineering assignments in regular reconnais-
sance patrols.

The combat engineers, depending on the mission, must have: a
mine detector, a probe, a knife, wire cutters or flatnose cutting
pliers, safety pins or pieces of wire 40-50 mm long and of varying
thickness, thin rope (or binder twine and a conductor) 30-40 meters
long with a small grapnel or a hook, 200 gram trinitrotoluene blast—

ing cartridges, fuzes, matches, friction tape along with other neces-
sary materials,

Set of Equipuent for Reconnaissance and Demining

A special bag for the mine and demolition man along with a set
of equipmenrt for reconnaissance and demining have been designed for
the convenience of combat engineer scouts.

The bag is an elongated rectangular box sewn out of two layars
of canvas pasted to cardboard. The bag has four compartments of equal
size and it may be carried either by a belt strapped over the shoulder
oxr on the uniform belt,

The bag contains a minimum of materials and tvols necessary
for mining and mine clearing operations, including explosives and
detonation devices,

The set of equipment for reconnaissance and mine clearing
operations includes sectional probes, grapnels with ropes up to 30
meters in length, flags, reels with black-white tape, and wive cutters.
All these items are packed in a special box. Thne loaded box weighs
around 50 kilograms.

The sectional probe (Fig. 73) consists of a pointed steel tip
310 mm in length and 5 mm in diameter and a handle, consisting of three
separate sections. The overall length of the assembled handle is 146
cm, and 177 cm with the tip attached.

For work in the standing positiocn the probe is assembled out
of three sections, and the tip is attached in line with the handle.

For work in the prone position the probe is assembled cut oI
one (first) section and the tip is installed at a 30° angle to the
haadle. The tip of the third section is screwed along the outside
threading at the blunt end of the tip. The probe is secured to the
wrist with a cord passed through a hole in the teop section,

When working in the standing position the probe handle is
tilted at a 20°~45° angle to the surface of the surface of the ground.
The ground is probed smoothly to a depth of 10-15 cm every 10-20 cm
in exder not to miss a mine.




]
! K
Fig. 72, Set of equipment for reconnaissance and demining.
iegend: 1 -- Sectionai probe; 2 -~ Grapnel with four claws;
3 — Flags; 4 —— Black and white tape; 5 — Barbed wire
cutter§.

nbuunymmmwhnﬂmmmyfﬁES%Fzspﬁr_,*
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Fig. 73. The sectional probe.
Legend: 1 ~- Tip installed in line with the bandle; 2 -- Tip
iagstalled at an angle ¢o the handle,

1f the probe touches a solid object during the probing opera-
tion, that spot is carefully examined and marked with a flag or some

- - PR
other market.

The grapnel with four claws secured to z rope 30 meters long
is used to extract (move) the detected mines, for reconnaissance and
the destruction of pull sction antiperscnnel mines as well as for
moving susplcicus cbjects.

To move a wuinc from the point where it was ipstalled the
grapnel is hooked ¢o its safest part and carefully moved from a dis-
tance of 30 metcers from behind & sheltexr, or from the prone position.
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For the reconunaissance or destruction of pull action antiper~
connel mines the grapnel is held in the hand so that the claws
(flukes) are pressed against the shaft but not tightened with a nut,
When tossing the grapnel the claws (flukes) open up and then when it
is pulled back with the rope they hook the mine trip wire.

The flags serve to designate mines that are found and left in
placz. The flags are made of metal, painted red and marked with a
white letter "M".

The poles are metal and have two clamps for additional poles
in order to increase the height of th> flag pole when used in tall

- vegetation. The flags are stored and transported in packs of 10 in
canvas bags.

The black and white tape which is 100 meters long is made out

S of cotton fabric and is designed to mark the boundaries .of the lane
. through minefields. The black and white strips on the tape are 0.5
meters long each. Every five meters the tape is marked with figures
5, 10, 15, 20 and so on, corresponding tc the distance from the be-~

ginning of the tape.

The tape is wound on a special reel which is secured to a sol-
dier’s belt when in use. One end of the tape is secured to the ground
with a pin. The tape unreels as the soldiers move away.

A combet engineer's drill, a depth probe, steel drills and
jumpers, chisels, small crowbars-nail removers, wooden hammers, light
filters, magnifying glasses and other auxilisry tools ire used for the
reconnaissance and detection of delayed action mines which are most
£requently installed in walls and basements of public buildings and
dwellings, along railroad lines and highways, and 3u industrial
enterprises.

3 The combat engineer’s dyxill (Fig. 74) is designed for drilling

RV ——
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Fig., 74. 7The combst eugineer's drill

Legend: 1 -- Shuft sections; 2 -~ Bit; 3 ~-- Brace; 4 — Tap
’ vrench; 5 -— Wrenches,
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of holes in thc ground to a depth of five mecers with a diaweter of
35 mm, The dv.lling rate with two men is shout thr~e metexs an hour,
The drill zat includes eithexr a spoua or a t-.25t dbit (the se:
contains both types), five shaft sections 25 we in diameter anc one
meter long, a tap v ach head and a tap wrenck. The drill is assem-
bled with the aid of two wrenches. The drili welzghs 6.5 kilograua.
As the drill ise sunk into the ground it is veriodically :a-
moved and cleaned of dirt. As the hole deepens additional rods sve
secured to the drill, aad the tap wrench race and th: tap wrench are
moved to the added rod. ’

The depth probe (Fig. 75) is designed for probing natural

., ground (that has not been turned over) to a depth of two meters, and

loose ground to (filled in holes and wells) to a depth of 3.5 metews. !
The depth probe consists of a steel rod 8 mm in diameter consisting

of six one meter sections. The e2nds of the rods are threaded and are

joined with the aid of sleeves, A conical tip is screwed to the

bottom secticn.

The overall weight of the preche (in its holster) is 4.5 kilo-
grams.
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Fig. 75. Depth probe.

Legendt 1 -- Kod sections; 2 -~ Sleeves; 3 — Tip; 4 - Tap
wrench; 5 -- Stethoscope.

It is feasible to use the depth probe in conjunction with the
combat engineer's drill, introducing the probe into the hole for the
purpose of determining the nature of the encountered obstacle. A
clanking sound is heard when the probe is tapped on a metal object, 1if
the object is made of wood a dull sound is heard.

A stethoscope (not included in the set) is Screwed to the end
of the probe for the purpese of listening to timing devices. . -

The chisels, drills, and jumpers are used on stome, concrete
or other mzssive gtructures, while the small crowbars-nall removers
are used on weoden floors and partitioms,

Wooden hammers are used for tapping walls for the purposz of
detecting empty spaces (chambers) in them. A dull sousd is heard
when an empty space in a wall is ercountered which is easily distin-
guighed from gounds produced by tapping on a solid structure.

Light filters and magnifying glasses are designed for thorough
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examination of wall and ceiling surfaces, as well as other structures.
Freshly painted surfaces are revealed through the light filters.

Mine detectors. Induction mine detectors are widely used in
all the armies for the purpose of searching for entitank and anti-
personnel mines with metal parts. The basic elements of the mine
detector are: the search head, power --supply-amplifier, cable link-
ing these two elements, rods, a power supply and a set of headphones.

The mine detectors are stored and transported in special con~

tainers, which, during operation, are carried either on the back or
over tne shoulder.
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Fig. 76. A mine detector with a probe.

Fig. 77. A nine detector.
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.close attention to the control sound in the headphones. This is
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Before it can be used the mine detector must be assembled for which
purpcse the rod (rods) the power supply-amplifier, the search head, and
the headphones are removed from the container connected.

The assempled mine detector (Figs. 76, 77) is tuned. When
tuning the mine detector the search head is positioned at a height
of 0,1-0.7 meters from the surfice of the ground (there must not be
any metal objects within a radius of one meter). Mine detectors op-
erating nearby are moved away to a distance of six or more meters.

A check on whether the mine detector iz properly tuned is made
by bringing the search head of the mine detector to any metal object
(a mine body, a shovel, etc.). If the detector is properly tuned the
control tone, audible in the headphones, depending on the kind of mine
detector, may drop in pitch, disappear completely or increase in
volume as the search head is brought close to the metal object.

The mine detector detects the presence of metal mines in the
ground, and in water up to a depth of *0 cm with complete reliability
under any meteorological conditioms,

Work with the mine detector requires :chat the mining engineer,
walking in the assigned direction, moves the search head smoothly and
continucusly, shifting it from right to left over the surface of the
ground keeping it 3-7 cm above the ground.

The width of the strip covered by the mine detector when the
operator 1s working standing up is 1.7 meters, in the prone pcsition
the mine detector covers a strip one meter wide. The engineer moves
ahead 15-20 cm after each series of passes witn the detection element,
It is necessary to be careful not to leave any unchecked areas.

If there is a change in the control tone in the headphones or
if it has completely disappeared, the engineer must stop and determine
the exact location of the detected object. For this purpose @t is
necegsary to move the search head smoothly over the suspicious area
until the greatest chauge in the control sound in the headphones is
achieved. 1In this position the detected object will be directly under
the gearch head of the mine detector.

After the location of the object is precisely determined the
engineer marks the spot with a special sign (flag, peg, and the like),

In the process of the search the engineer must periodically
check the tuning of the mine detector and, if necessary, re-tune it.

When working with the mine detector the engineer must pay

fatiguing and decreases the atteation. For this reason, depending on

the migaion at hand and con the situation, it is best to asrign two

men to mine detection work so that they could alternate in working
with the mine detector. ’

The gearch for mines with a mine detector in a standing posi-
tion is ghown in Fig. 78, while -peration of the mins detector in a
lyisg position is shown in Fig. 79.

Fig. 80 shows a combat engineer with a mine detectox prepared
for underwater search.
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Antitank mines with a
metal body are detectable at a
depth of 35-40 cm, while mines
with wooden or plastic bodies
containing metal parts {(fuze,
etc,) are detectable at a
depth of 10 cm.

Antipersonnel mines with
wooden or plastic vodies if
they contain 2 metal fuze, are
detectable at a depth of 5-8
cm, The filament batteries in
a mine detector have a life
of 20~80 hours, while the
Fig. 78. Searching for mineg ;23:2 batteries last for 80-100
in 2 standing position ‘

Fig. 79. Searching for mines in a prone poasition.

The gross weight of the mine detector in its chipping coatainer
is 7-10 kilograms, while the search head weighs 1.5-2.0 kilograms.
The mine detectors may be used in temperatures of from -40° to

+50°C.

- The lergt> of the search head assembled for use in a standing
positiocn is 1.4-1.7 meters, and 0.65-0,95 meters for use in a prone
position,

The area that may be covered in an hogr by a mine detector from
a standing position varies from 290 to 350 m', while the area that céan
be covered from the prone position is about 100 m™.
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¥ig, 80, A combat engineer ready to work in water.

Detector of Ferromagnetic Bodies (Bomb Detector)

The bomb detector is & magnetometric instrument designed for
use in searching for aerial bombs, artillery shells and mines buried
in the ground whosé bodies are made out of ferromagnetic materials,

The principle elements of the bomb detector are the detection
element, galvanometer—amplifier, a control panel, a power supply and
a reel of cable,

The detection element is carried with the ald of two canvas
straps with handles secured to the ends of the device. A black
stripe is painted along the body of the device for the purpose of
designating its proper position. The detection element is about two
meters long, it has a diameter of 20 cm and weighs 34 kilograms.

When carrying the detection element over the surface of the
ground first one and then the other coil will pass through the local
distortion of the magnetic field of the earth at a point where the
ferromagnetic body is located (homb, chell), A

ghell}), A oignal is thewn transg-

mitted over the cable to the control panel in the form ¢f a smooth
deviation of the meter pointer first to one and then to the other
side from some ititlal position on the scale.

By recording the local distortion of the terrestrial magnetic
field caused by the ferromagnetic body it is possible to detect the
ferromagnetic body in the ground (bomb, shell, mine),
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Fundamental Operational Characteristics of the Bomb Detector

Depth at which FAB-50 aerial bomb may be up to 4.2 meters

detected in the ground .
Area covered in eight hours on dry ground 0.3~0.5 hectare

Area ccvered in eight hours under water up to 0.2 hectare

Maximum permissible search depth for
undetonated mines, shells or bombs under

water 15 meters
Life of power supply (con:iinuous use) 50 hours
Bomb detector operating crew 6 men (including cvew com-

mander and operator who
are specially trained)

Gross weight of bomb detector set in
shipping crates 190 kilograms

The procedure of earching f.x explosives on the tervain (dry
land) with the aid of the bem; det: :tor are demonstrated in Fig, 8i,
while the position of #ue bomb detcctor during the search is shown
in Fig. 82.

If the zone being searched is excessively littered with frag-
ments it is feasible to check the area with mine detectors and then
remove all the metal objects before using the bomb detector. If this
cannot be done it is allowed to carry the detecticn device "at hip
level" or "over the shoulder" for the purpose of decreasing the
nurber of false signals. When using these positions, however, it is
necessary to take into account the fact that the depth at which the
device will detect vbjects will decrease.

When engaged in a search it is categorically prohibited to
walk around in the immediate vicinity of the galvanometer-amplifier
and the control panel, since even slight vibration of the ground may
lead to a false sigval similar to that produced by a mine, shell or
bonb.

In rainy weacher or when it is snowing the control panel and
the galvanometer-amplifier are positioned in a tent since moisture
intexferes with their normal cperaticon causing the pointer of the
indicating instrument to "cxreep" more than usual,

In order to eliminate the "creep" of the pointer the operator
must readjust the bomb detector regularly, temporarily discontinu-
ing the searching operation for that purpose.
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' Fig. 81, Method of working with the bomb detector. -

Legend: 1 -~ Passes over area; 2 ~- Markers; 3 — Flagsy; 4 —
Numbers of crew members; 5 -~ Positicn of magnetic pickup be-
fore gtart of search; 6 -- Position of mzgnetic pickup before .
second pass; 7 -~ Magnetic pickup (detecting device); 8 —-
Control panel; 9 —— Galvanometer-amplifier; 1¢ — Battaxicug;
il - Storage cell; 12 -~ lst search zone; 213 -~ Cable;
14 — 2nd search zone; 15 -~ Legerd.
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' Wher searching for unexploded mines, bombs or shells underwater

i the detection device of the bomb detector must be loaded down with

i additional ballast of 30-35 kilograms that does nmot contain any

% ferromagnetic objects in it.
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CHAPTER VII

I

MINEFIELD BREACHING

Under the existing conditions mined obstacles will inewvitably
be encountered along the path of the advancing troops, esvecially
eneny minefjelds that cannot be by-passed. It will be necegsary to
breach thege minefields in order to let the advancing units pass.

: It 15 necessary to take into account the fact that the clear-
ing of lanes through the enemy minefields in the course of an advance
will have to be carried oat within a limited time with minimum recon-
naissance of the minefield and preparatory work. A seven man obstacle
3 ’ clearing party is assigned for clearing one lane. This party must be
4 equipped with mine detectors, probes, grapnels, flags, black and

white tape, detonation equipment, hand arms, and small tools (knives,
3 wire cutters).

%
5
i
Fi
i
i
5
/

The party assigned to clear lanes through friendly minefields
first of all acquaints itself with the minefield records, studies the
terrain on which thay are situvated, determines the e<act lecation of
antidisturbance mines and studies other necessary data,

When breaching enemy minefields the party must be acquainted
H with the data yielded by engineering reconnaissarce concerning the
| : location of enemy minefields, with the types of mines used by the
4 enemy as well as with the methods used in installing them.

3 It is desirable to clear lanes through friendly and enemy
i "minefields along a single axis.

Depending on the situation, the time and the available facili-
ties the lanes may be cleared by hand, by the detonation of explosive
charges on the minefield (blasting method), or with the aid of ex~
ploders (mechanical methodj.

) The width of the lane depends on the concrete conditicns and
the milssicn at hand. It is, for indtance, sufficient to clear a lane
about a meter wide for the passage of a small infanrtry unit, Combat
and transport vehicles, however, require a lane at least four to six
meters wide for one way traffic. Two way rraffic requires a lane of
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not less than eight-twelve meters in width.

Clearing Lanes by Hand

Lanes through enemy minefields situated along the forward edge ‘.
of the battle area are cleared by hand. Therefore the clearing of lanes
or the removal of individual mines by hand must be carried out
covertly, under camouflage. The obstacle removing partigs’ must be /
covered by fire provided by specially assigned subunits.’ //

The removal of mines and the clearing of lanes through enemy
minefields by hand is carried out in cases when it becomes necessary
to obtain detailed information on the type of mines and methods of
mining, when it is necessary for our reconnaissance patrols or small
units to pass unnoticed through the minefield for a surprise attack
against the enemy.

When clearing lanes by hand, when the search for individual
mines is conducted with a mine detector or a probe, it is necessary to
watch with particular attention for any £factors of recognition. These
factors include: freshly excavated or dried earth, footpaths, small,
symmetxically distributed mounds or holes, sections of dried grass,
various types of cbstacles, markers or warning siges, wire or rope
lying on the ground or stretched out, pegs driven into the ground,
etc.

The trained eye of the scout can note many other factors of
recognition not mentjoned abeve, which will permit him to find both
individual mines and entire minefieids,

Depending on the availability c¢f the mgans of reconnaissance,
the party searches for mines using the following wethods.

In searching for (reconnoitering) mines vith mine detectors
equipped with probes (Fig. 76) the party is broken up into two maw
teams each of which covers a strip 1.5 meters wide with its mine
detector, as shown in Fig. 83,

Whea searching for (reconnoiter-

ing) mines with cthe aid of a mine . Sapm—
detector without a probe (Fig. 77) 9 10m
the team is lined up in a formatioan 3m
forming a wedge to the right or to

the left (Fig. 84). The distance X

between team nmembers is six-eight by ?67
meters, = . .

The black and white “apes that
stretch out behind the soldiers
crawling up ashead, serve te guide
those moving to the right and left,
behind them, while the biack and
white tapes that stretch out be~

. 4

m—u—-—c‘-}

i0-73m
e (4

hing the soldiers crawling along Fig. 83. Combat formation of
the extreme right and left margins the party engaged in searching
denote the bouadaries of the cleared (reconnoitering) for mines.
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lane. 1If the assigned mission involves
only the reconraissance of a minefield
only one black and white taps is un-

N——
reeled approxdmately along the axis wize ¥
of the sector being reconnoitered. I~
On detecting a mine the combat engi- '

neer attaches a tag with his number
exactly opposite the point where it
is installed and designates the mine
with a flag., On the way back the
detected mines are moved with the
aid of a grapnel or destroyed. The
depth of the minefield, the number
of rows and the distance between them
, is determined with the aid of the
marked tape. The number of mineg
., found within a certain strip makes it
‘% possible to determine the density
of the minefield.
! Depending on the type and Fig. 84,
_method of installation the detected
. mines are dragged manually with the
. aid of grapnels beyond the
“boundaries of the lane that is being cleared, or their position is -
designated with flags or other standard signs so that they may be
. detonated without moving.

On each pass the party clears a 10 meter wide lane.

Mines frozen into the ground or ice are destroyed on the spot
without any attempt to drag them away.

Mines are extracted from the ground only on the signal of the
senjor commander. The mines are extracted one after the other begin-
ning with the one farthest away. The sequence in the extraction of
mines must be strictly observed. This is necessary to mske sure that
an accidental mine explosion does not rip the cable (rope) leading to
the mines farther up. )

It is permitted to attach several grapnels to one cable for
the purpose of simultansous extraction of several mines. In this
case the cable has an appropriate number of branches 5-10 weters long
each with grapnels on the end. The length of the branches must be
different so that all the mires would not be budged at the same time
as the cable is pulled.

The extraction both of individual mines and groups of mines

with the aid of a grapnel is carried out from a shelter or from a
safe distaace.

Combat formation of
a party working with a mine
detector without a probe.

Minefield Breaching Using the Blasting Method

The breaching of minefields using the blasting method iuvolves
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the use of individually placed or distributed charges.

Individually placed charges consist mostly of 200-400 gram
trinitrotoluene blocks placed either on top of the mine or next to it.
They are used for the detonation (destruction) of individual anti-
tank and antipersonnel mines of all types and designs that are in-
stalled in the ground or on the ground and camouflaged with a layer
of dirt no thicker than 10 cm.

If the mines are located a considerable distance from each
other they arxe destroyed one by one with fire.

If the mines are grouped closely together the individuvally
placed charges are connected with a demolition cord ard detonated
simultaneously by fire.

The detonation of a 400 gram block on an antitank mine destroys

it completely, while a 200 gram block merely damager the mine without
detonating it.

Fig. 85. A section of the UZ~3 linear charge.

Tne best effect in clearing lanes through minefields is achieved
with the aid of linear charges prepared out of trinitrotoluene blocks
by the troops themselves, or with the aid of special linear mine
clearing charges supplied to the troops, known as demolition “shakes."

The linear charges pushed out into the minefield and detonated
destroy antitank and antipersonnel mines within their detomation
range. The utilization of linear charges does not require preliminary
reconnaissance of the minefield, it is merely necessary to know its
boundaries.,

Linear charges» are now in widespread use and constitute an item
of standard issuc in all the modern armies. These charges are placed
on the winefield hoth manually and by mechanical meaus (winches,
tanks, rocket enginesj.,

The UZ-3 linear charge rocket engines is assembled out of
separate sections. Rach section (Fig. 85) consists of three elements
linked by collars. The elerent is a metal tube two meters long witn
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‘a diameter of 53 mm filled with an explosive substance. The weight

: of the explosive substance per linear meter of an assembled charge

. is 8 kilograms,

; Charges up to 50 or 100 meters long are assembled for clearing
operations. These charges are installed on the minefield with the
aid of a tank which pushes them on to the minefield (the charge in
front of the tank) or pulls them (charge behind thetank) with the

N tank traveling no faster than 10 kilometers per hour. The distance

- whizh the UZ-3 charge may be pushed into the minefield is 500 meters. .
y 1f the pulling method is used the charge may cover a distance of up

- to three kilometers,

! The width of the lare cleared by the detonation of the charge

\ is no more than six meters.

. The charge is detonated either electrically or by fire from a

safe distance,

The U2-2 linear charge, jugf as the UZ-3 linear charge, con-
s ist s of individual elements of similar length and diameter. The
gross weight of each element is 10,2 kilograms, the explosive charge
in the element weighs 5.3 kilograms. In order to connect the ele-
ments to each other there is a sleeve with outside thread on the end
of each element, and a sleeve with inside thread on the other end.
The elements ave connected by screwing the sleeve with the inside
thread of one element tc the sleeve with the outside thread on
another element.

When necessary the elements of the UZ-2 charge may be used
to assemble double and triple element linear charges (Fig. 86), for
which purpose the UZ-2 set comes with special collare,
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Fig. 86, A txiple element UZ-2 linecar charge.

i

Special charge feeding sets (SPZ) are used to move the linear
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charges onto the enemy minefields.

The SPZ set contain: a winch, reel of blasting cable with a
power souxce, 16 carts, a roller, a wrench and binding wire,

The introduction of the UZ-2 linear charge with the aid of the
SPZ set is carried out by a detachment of soldiers who are stationed
in a trench at a distance of nct more than 200 meters from the
minefield.

In addition to the linear charges of considerable length it is
also possible to use short linear charges for clearing lanes through

» minefields, particularly if no mechanical equipment is available.
These short charges consist of 5-7 UZ-2 secticns. Such charges are
easily introduced into the minefield by hand and detonate in sequence,
one after the other, i.e. the first charge is moved out and detonates,
it is followed by the second charge, then the third, and so on, until
a lane is blasted through the entire minefield.

Along with the standard dssue UZ-3 and UZ-2 linear charges the
army units may also make their own linear charges out of 200 gram or
400 gram blocks. Depending on the weight of the explosive charge
varyirg numbers of blocks are placed and tied to the board per
linear meter of the charge. When assembling a charge of 400 grarm
blocks 10-20 of them are placed per meter of the board, which comes
to 4~8 kilograms of explosives per linear meter of the charge.

Two wheels on an axle may be secured to one of the ends of the
board to facilitate the introduction of such a charge into the mine-
field. A handle is attached to the other end of the board to wmake the
moving of the charge easier. If necessary such charges may be
coipled up to make them longer as they are pushed out into the mine-
field. :

The width of the lanes cleared in antitank minefields by the

explosion of a linear charge depends on its weight as indicated in
the table given hLelow.

Weight in kg. Width of Depth to which charge

per linear lane, m is introduced, m,
Type of Designation meter of charge Manually Towed by
charge of charge Explosive Gross {winch) tank
O Single 2.65 5.1 - 70 -—
O O Double 5.30 11.0 3~ 80 100
1 o 0O ; Double on
cart 5.30 13.¢ 7-8 100 100
O O Triple 7.95 16.0 8-10 50 100
()C)() Triple on
L=l cart 7.95 18.0 10-12 100 100
- 105 ~
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; In the US Army special attention is devoted to t

he clearing of
lanes through minefields by the blasting method, thevef

ore, during
) . the recent years several new types of mine clearing linear charges
: have been developed there in addition to the standard MIAI bangalore
. torpedo linear charge, (Figs. 87 and 88).
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Let us look at some of the linear mine clearing charges used in
the US Army.

The M1Al *bangalore torpedo" mine clearing linear charge ap-
peared during the Second World War, The charge consists of steel
pipes 50 mm in diameter and 1.5 meters long screwed together and filled
with an explosive substance. A pipe such as this filled with an ex~
plosive charge weighs 10,8 kilograms, the explosive substance weighs
four kilograms. This charge is used by almost all the armies of the
NATO block.

The powerful M2 mine clearing linear charge was created during
the postwar period. It weighs 5,700 kilugrams, the explosive substance
weighs 1,500 kilograms, and it is 100 meters long. The charge is
intraduced into the minefield by a tank.

The M3 "Snake" mine clearing' linear charge is a further perfec-
tion of the M2 charge. It is as long as the M2 charge (100 meters),
but it weighs 4,000 kilograms, and its explosive load weighs 2,200
kitograms, i.e. the net load of the charge has been increased by two
times (from 26% of the M2 charge to 55% of the M3 charge). The M3
charge is introduced into the mine field by a tank or a reaction engine.

The M157 mine clearing linear charge contains 1,500 kilograms
of explosives, and 1s 98 meters long. It is pushed into the minefield
by a tank or a rocket engine. The charge is assembled out of individ-
ual al um inum sections. According to the press it ensures a 100%
cleared lane.

The US Army also has the M173 set consisting of a flexible
mine clearing linear charge assembled on a hermetically sealed
plastic trailer which may be towed over land or water. The linear
hlasting M96 charge of the ML73 set consists of 800 individual blocks
threaded on a steel cable. The charge is 0-90 meters long and weighe
688 kilograms. The explosive sulstance weighs 600 kilograms or 6.7
kilcgrams per linear meter ¢i the charge.

The charge is introduced by a solid-propellant rocket engine.
The charge is introduced to a depth of 120 meters., Braking is accom-
plished with the aid of a 3C meter nylon lime. The introduction of
the charge _s fully mechanized and is accomplished by any towing vehi-
cle. The vehicle is manned.

The detonation of the charge clears a lane adequate for tank
traffic,

The British Army has a mine clearing linear charge designated
“Giant Weiner." This charge, weighing 4,180 kilograms, consists of a
solid-propellant rocket eangine, a linear blasting charge, a detonating
davice with = delay pcllet aud brake chute.

The blasting charge consists of plastite enclosad in a soft
shell. The explosive charge weighs 1,360 kilograms, the overall
length of the charge is 228 meters, and the length of its active part

is 186 meters, i.e., there are 7.4 kilograms of explosive substance per
linear meter of the charge.
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The charge is introduced in the minefield with the aid of a
solid-propellant rocket engine covering a distance of several
hundred meters,

The charge is transported on a special trailer,

According to the British press this charge clears a 7.2 weter
wide lane through the minefield.

Some countries have light charges for clearing laznes, foot-
paths, through antipersonnel and antitank minefields. Work is under
way in some other countries for the creation of such charges.

The American Army, for instance, has the Ml linear charge for
tois purpose, The charge is introduced in the minefield from the air
by a solid-propellant rocket engine. Its main component is a 120
meter long flexible charge consisting of several intertwined strands
of demolition cord.

In £7ight the rocket engine lays the charge behind it. The
charge i3 w .nd on a special drum.

On hitting the ground the charge blows up with the aid of a
special device thus forming a lane from 0,5-0.6 meters wide, adequate
for small troop formations,

The Federal Republic of Germany has worked out a blasting cord
for clearing lanes-footpaths up to 60 cm in width in antipersonnel
minefields. This cord is also used for reconnoitering antitank mine~-
fields, The cord is 80 meters long, and the length of the cleared
land is 72 meters. The cord weighs a total of 18 kilograms. The cord
is carried and serviced by one soldier. The coxd is introduced in
the minefield by a solid-fuel rocket engine,

Clearing Lanes by the Mechanized Method

The mechanized method of minefiela breaching finds widespread
application in addition to the manual and blasting methods. The
mechanized method is used particularly to ensurxe the advance of
troops deep in the enemy defense lines,

Tanks equipped with special exploders such as plows, flails,
roller exploders, or mine excavators are mainly used for minefield
breaching.

Roller exploders, as a rule, have two independent groups (sec-
tiors) of rollers secured to the front of the tank in line with its
tracks., As the exploder is pushed it clears two strips in front of
the tank tracks each about 1.2 meters wide. The area between the
sections remaing uncleared., Tanks following behind may proceed only
atrictly along the tracks made by the exploder. This is inconvenient
and slows down the advance. Therefore two or three tanks with roller
exploders are usually assigned to clear a lane through the minefield.
The tanks move in a wedge formatisn at g distance of 25-30 meters
from each other, as shown in Fig. 89,

A detachment of combat engineers is assigred to each lane
cleared by tanks with exploders. These detachments, if necessary,
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Fig. 89. Minefielld breaching with the aid of tanks and exploders.
Legend: 1 -~ Minefield.

conduct an additionuzl check of the lane, remove unexploded
mines, designate the boundaries sf the lane, and, if called for, exwand
the lane and perform commandant's service.

Let us dwell brizfly on the construction of the main types of
modern exp-~ders.

The roller exploder (Fig. 90) consists of twe similar sections
operating independantly of each cother. Each section, as already men-
tioned, clears a strip of land in line with the tank tracks, The
exploder rollers are made out of especially tough steel that with-
stands repeated blasts of antitenk mines and coastitute the working
organs of the exploder,

The British "Scozpion" exploder is a typical representative of

a flail exploder, This device was used by the army during part of
World War IL.
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Ine “Scorpion’ exploder consists of a steel cylindrical drum
installed on brackets in front of the tank. Chains about 1.5 meters
in length with weights on the end are secured to tbe drum. The drum
is rotated by auxiliary motors installed inside the tank.

) As the drum rotates the chains strike the ground with their
weights hitting the mines and detonating them,

The clesring rate with
this exploder is about one kilometer per hour,
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This device clears a
three meter wide lane.
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Fig. 90. A roller exploder,

A dense cleud of dust rises in front of the tank as the flails
hit the ground (particularly dry ground).

This considerabiy de~-
creases visibility of the terrain up ahead.

The American tank bulldozer mine clearer is a representative
of the mine excavator, As the exploder moves the plows glice the

ground and the minas that are encountered arxe, as it were, plowed out
of the ground.

When clearing a lane by the mechanized method it is necessary
to remember that the utilization of all types of exploders decreases
the speed and maneuverability of the mine-clearing tanks. Therefore
the mine-claaring tanks must be covered with artillezy or tank fire.
In some cases it is possible to use smoke screems for covex.

. Designatior of Lanes arnd the Commandant's Service

Every cleared lane through a mined obstacle, if it is used by
combat and trangsport vehicles, must be marked off in some way and 3
have signs eagily vieible to friendly troops (¥ig. 91).

The boundaries of the lane may be designated with a black and
white tape secured to the ground or attached to /.,5-0.75 meter high
- Btakes [}
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Fig. 91. Signs and pointers used to designate
lanes through minefields.

Legend: 1 -— Lane No; 2 -~ Mines;

3 ~~ Diameter; 4 -— Commandant
of lane No.; 5 ~- Junctiom.

Lanes through friendly minefields are usually designated by
one-sided signs easily visible from the friendly side and invisible
from the enemy's side.

In order to camouflage one sided signs it is feasible te install
them in small depressions mede in the ground and ramouflaged with
grass, branches, etc, (Fig. 92).

If there is time and if the lane Is located a conciderable
distance away from the enemy, bdrbed wire ig stratched along its
beundaries on stakes nc higher than one meter. Roundary barviers
caa also be made out of boards mounted on tyestles, turnpikes or
other handy materisls. The barriers are installed at a distance of
1.5-2 getere from the edge of the minefield.
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‘ Fig. 92. One sided signs

Legend: 1 -- Installed on terrain covered with dense vegetation;
2 ~- Installed on open terrain; 3 -- Enemy.

Warning signs with the notations
"Mines" and "Lane" are installed
simultanecusly with the construction S ATE '}

|
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the lanes. These signs are installed
both along the lane and at a certain
distance from the minefield (100~2G0
meters) warning the troops of the
presence of mines.

In ordec to regulate and ensure
the safe movement of trcops traffic
regulation posts are estahlished at
the beginning an end of the lane, \ﬂ\\\
Thege posts maintain oxder and regu=- . ]
late traffic through the lane, aud )
remove stalled vehiclies, If the
traffic ic heavy special patrols
may be agsigned in zddition to the
posts. These patrols would operate R
some distance from the lzne /regu- .
lating traffic alenyg the approaches
to the lene through the mine-
fielde). Fig, 93. & light signal marke

The traffic ragulavors must 8 9. sigaa e
have sigaglling devices in oxzder to control the traffic (flags, flazh~
lights) and should be stationed in areas invisibie to the enemy.

The commandant's servicve has the task of maintaining and re~
pairing the barrier aloag the lanc and zlong the adjoining sectors
of the minefield. It also has the job of ingtalling waraing signs,
and, in case of neceesity, of blocking the lanes with minss.
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METHOLS OF TRAINIMG THE PERSONNEL IN MINING AND DEMINING OPERATIONS

The crganization of a proper supply of equipment for the study
of mining and demining operations, and of the techniques and metheds
of installing and breaching obstacles helps the trainees to acquire
profound theoretical knowledge and necessary practicel experience
in the performance of their assigned missioms.

Firm theoretical knowledge and practical experience may be
acquired only if thers is an.adequate physical plant available includ-
ingclassrooms, training grounds, small training cities, and expendable
items necessary both for the demonstration of various elemencs in the
resolution of different missions, and for the provision of all practi-
cal operations on the scale of the established training goal.

Only those training exercises that are well swupplied with
equipment permit the fulfillment of training requirement which is to
train the personnel in whatever is necessary in battle under condi-
tions made as realistic as possible.

Properly organizaed and well thought out exercises permit the
t r aining of the personnel in a consecutive order proceeding from the
most elementery and simple subjects to more complex subjents and to
the execution of miscsions by teams, detachments and subunits.

The material part of the mining and demining equipment is
gtudied in the classroom (throretical part) and in the field (prac-
tical part) where mining and demining techniques and methods are
E worked out. For this purpose the classroome are equipped with special

stards and visual training sids, while the outdoor treiaing areas

are broken up into diffsrent sectors used in coanducting training
% exercises.,
k

WL

. Specially equipped classrooms and training grounds or training

cities permit the conduct of high quality training exercises and the
gelf-training of the perscnnel.
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The Eguipment of Classrooms and Training Grounds

Fig. 94 shows an example of a training stand for the study of
mines and mining techniques. The display stand shows models of
domestic antitank and antipersonnel mines and their design. The lower
row of illustrations on the display stand shows cross section views of
various methods of installing mines in different kiunds of ground, in
deep and shallow snow. Such display stand is sufficiently graphic
and makes it easier for the soldiers and sergeants to study both
mining equipment and minelaying methods.
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Fig. 94. Display stand showing mnining equipment
and techniques.

In addition to the speciaXly display stands the classroom must
algo contain models, cross sections and dunmies of antitank, eati-
, personnel and beach defense mines, fuzes and detonators used in the
Soviet Army, as well as models oX antitank aad antipersonnel mines,
fuzes and detonators of the foreiga armies, training firing gwitckes
and fuzes for antitank and antipersonnel mines.
Models and cross sections of both domestic and foreign models
axe easy to make using the available posters and blueprints.
) Models are best made in two variants: full scale models and
- cross sectional models made to the scale €2 : 1 =35 31 depending
on ¢he actual sise of the mine or fuze.
with a model of a mine it is possible to obtain a genexal ides
of the mine, assimilate methods for its installation and removal,
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i,e. to obtain the same practical experience one would get from work
with a real mine.

The cross sectional models of mines are used to study the in-
side structure «ud the functioning of the different parts of the mine.
The crogs sectional model permits observation of changes in the posi-
tion of the various parts of the mine and their interaction at the
nomeat of explosion.

The models must be designed for repeated use.

Fig. 95 shows an ouverall view of the model of the M25 mine.
The body with the fuze is seen to the left, the mine prepared for
shipment 3is seen on the right (the fuze has been replaced with a 1lidj).
All the parts of the mine, with the exception of the safety fork and
the handle, are wade out of wood. It is assemhled out of five parts.
Part 1 —— the body of the mine, part 2 -~ the fuze, detcnator and
housing, part 3 -~- is the fixing mechanism (firing pin), part 4 --
striker-retainer balls, part & —— the spring, The drawing shows
notches in the board. The ball guides slide along these notches., On
the opposite side the guides have pins that keep the balls from
relling out. Let us observe the operation of the model.

When pressure is applied on the pressure plat: of the fuze the
1 attey descends overcoming the resistance of the spring., The edges
of the detonator housing push out the balls into the recesses in the
body thus freeing the striper which, under the pxessure of the firing
spring, strikes the detonator.

To cock the model the striker is pushed down until the notches
on it are past the thicker part of the body. Then the balls are
raised until they fit ianto the notches in the striker. After that
the striker is released which, under the pressure from the spring
rises up with the balls until the latter rest on the detonator housing.

In addition to that chere must be in the classroom a set of
posters, sketches, blneprints and tables showing the techniques aad
methods of installing domestic and foreign mines and minefields, the
construction of lanes through wined obstacles, the norms pertaining
to the installation of mines and minefields, as well as on the recon~
neissanze of obstacles and their breaching.

it is also desirable to have samples of pointers, flags,
black-white tapes and one sided signs for the designation of lanes
through minefields, along with mine detectors, probes, grapnels and
other devices uced in the recennaissance and clearing of minefields.

The training area if possible is established on bisected
terrain. It is desirable to have a forested zone, a zone overgrown
with bushes, a dixt road, a level stretch and several hills within th
training area.

The training area is hroken up into several sectors for train~
ing in various techniques and methods of imstalling individual mines,

minefields, recording of minefields, reconnaissance and breaching of
winefields.

......
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Fig. Y5. Cross sectional model of the M25 mine.

Legend: 1 -- Body; - 2 -- Fuze with detonator; 3 ~- Firing

mechanism with firing pin; 4 —— striker-retaining balls:
S -~ Spring.

How is training te be organized in the designated sectors?

In order to work out methods and techniques of installing
individual mines in different types of ground it is necessary to have
a denonstration sector with installed antitank and antipersonnel mines
serving as a display. In this sector the trainees acquire a practical
acquaintance with the installation of mines in terrain covered with
sod, in plowed land, sand, compact ground, roads, and swamps, and in
the winter they learn how mines are installed in a deep and a shallow
snow cover,

From here the trainees may move on to the fulfiliment of

' mdssions involving the installation of individual mines both in the
winder and the summer,

When conducting training onr the subject “Ingstallation of the
Minefield at Night along a Mine Laying Cord Stretched Perpendicularly
to the Froat: a trench will be necessary, whose length must be equal
te the length of the minefield being installed by the subunit, It
is logical that a new trench cannot be dug for eack exercise. The

trench therafore has to be dug ahead of time and used in training
ell the subunits.
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The same trench may be used for the small (individual) exerci- .

ses, such as, for instance, the installation of mines along a mining
cord by a team.,

In this sector it is also possible to practice the installation
of a minefield by a detail, and, if the 1acal conditions permit, it
is possible to distribute the mines from mine layers or other vehicles.

A special sector with foreign mines (dummy mines) installed in
it is used for the purpose cof studying the minefield patterns used
by the foreign armies, and, In part, for studying the “standard"
(cluster) minefield pattern. A cleared and equipped lane is included
in the installed minefield.

The same sector is used for training in methods and techniques
of reconnoitering and clearing minefields, extracting individual
mines, minefield breaching and erecting barricades along these lanes.

1f there are not enough dummies of foreign mines domestic minesg
are used and installed in foreign minefield patterns.

An area will be required for the conduct of training exercises
for sergeants on the recording of mined obstacles with the aid of an
aiming circle and a range finder.

Training in all the sectors is conducted by platoon and detach
ment commanders, whereas the training of sergeants in the recording
of minefields is conducted by the company commander.

Practice indicates that it is necessary to hold at least
three training exercises in order to train the sergeants to work with
confidence both during daylight and night hours.

First training sessions -~ two hours (held in the classroom).

Training materials: aiming circles -- 2, range finders — 2,
markers, posters and sketches., Time may be broken up as follow.:
referencing minefields by eye and with instruments -- 15 minutes;
recording with the aid of an aiming circle and a range finder -- 35
minutes; independent work with the instruments ~- 50 minutes.,

At the beginning of the session the instructor stresses the
impor t ance of timely referencing of the installed minefields, cites
several examples from the Great Patriotic War anrd from the postwar
period when a correctly compiled reference sketch helped to rapidly
locate a minefield. He explains the main points involved in mine-
field referencing using various methods (by ey¢, with instruments, and
with the aid of a range finder and an aiming circie). The instructor
also explains the positive elements of each method as well as their
shortcomings. After that he explains the design of the instruments
and the rules governing their use.

At the end of the first hour the instructor shows how to take

C{_\r_ﬁ_t rgnrl"lnan Fvnm f‘l\a n'fm"hs n"ra’e and :h“ d‘.um’ h\l" l.U Iacqru

them on the sketch in thousandth divisions «f the goniometer and in
degrees.

During :he second hour of the training session the sergeants
work independently with the instruments and compile a minefield
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reference sketeh under the supervision of the instructor, At the end
of the session the imstructor assigns homework. For example, azimuths

have been measured along with the distances to the angle po:nts of
the minefield: 15-65

3 29-30

Bio’® 5w,
It _1s necessary to compilc a minefield reference sketch on the
basis of the above.
Second training session lasts four hours (conducted in the field
during daylight hours). Training materials: aiming circles -- 2,
range finders - 2, measuring tape .- 405; mzrkers -~ 4-5, compasses,
field plotting boards, form blanks, pencils, rulers, protractors (one
for each team), The perscnnel are moved to the outdoor training area
for training in the recording of minefields, where the points for
installation of the instruments have been designated and 4-5 markers
have been installed (Fig. 96).
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¥ig. 96. Area used for traiming in minefiald reforencing,

------------ ——e

Legend: 1 - North; 2 -- South; 3 ~~ Marker; & - Instrument
positions.

The commander measures the azimichs and the disvences ahead of time.
The exercise is conducted in the feoilowirng sequence. Training

-~ 118 -~

R .« - )
PR TR 4




:‘f.*"’*‘f"’"%

K AT R oy,

e

Caa Tt WIS e e L, A i, o

—

——— SR r————— o—

in measurement of distances and azimuths -- 30-40 minutes; minefield
referencing -~ 90~100 minutes, location of minefields —~ 60 minutes,

First the sergeants take turns in taking measurements. The
instructor, who already has precise data on the distances and szi-
muths, supervises their work and sees to it that the results obtained
by the trainees are close to the true figures. Errors must not exceed
0.3 meters for a distance of 150 meters, 0.5 m £or 200 meters, 1.0

, meters for 300 meters and 3 meters for a distance of 500 meters.
Errors in the measurement of azimuths are allowed within the limits of
12 thousandths,

After the exercice the sergeants independently reference the
markers to the waln or the terrain reference points and compile a
sketch, After completing this they switch places. The mined areas
are located with the aid of the sietches that have been compiled.

Third training session las:s four hours (it is organized in
the same way as the third session, except that this one is held at
night). Practice indicates that it is difficult to determine dis~
tances at night, therefore the instructor devotes principzl attention
to work with the range finder.

In order to perfect their experience in minefield recording

the sergeants must consclidate it further during any other minefield
installation exercises.

Some Advice on the Conduct of Obstacle Breaching Exercises with Tank
Crews

During the Great Patriotic War our forxces accumulated exten-
sive experience in the breaching of obstacles. WNot all this experi-
ence, however, is useful unrder the present day conditions. During the
past war, when minefields were primarily installed in the forward
areas, the combat engineers cleared 1¢ meter wide lanes through them
ahead of time ov, in some cases, ramoved the entire minefield. The
boundaries of the cleared lznes or demined sectcrs were designated
with easily visible signs. These lanes were freely used by tank and
other subunits and no one even thought about the need for preliminary
tralning. -

Under current conditicns, however, the situation is considera-
bly different. Most of the minefields will, apparentl;, be installed
in the course of the battle along the direction of attacking troops.
This precludes the rsconnaissance of minefields ahead of time, while
the rapid advance of the troops will require the clearing of lanes
within short periods of time using the blasting or the mechanized

method,
Congequently the tenl subunita must be trained in crossing
minefields along the lanes cleared by the detonaticn of linear

charges or by mine-clearing tanks,

In oxder to train the tank crews in minefield breaching it is
necessary to conduct at least four exercises with thenm,
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The first exercise is conducted in daytime, A mine field
based on the standard pattern (See Chapter V) is installed using
dummy mines on the training grounds or the tankodrome. A four meter
cleared lane is made in the center of the minefield whose axis is
designated by the explosion of a linear charge, or by piowing a

30=40 cm wide furrow 10-25 cra deep. A 8-10 meter lane is designa«

ted at its entrancs with flags or some other signs. Some 50-60

meters from the minefield it is terminated (Fig. 97). Mines
crossad off on the skatch are not installed. There should be at
least 2-3 practice mines alonz the right and left boundaries of
the lane in direct proximity to the boundaries.
The tank crews participating

in the excrcise are advised that

our troops are mounting an offenw

sive and that in accordance with - N
reconnaissance data antitank mine~ n7hTﬂ“fﬂﬂﬂTﬂ?hhTﬂﬂﬂﬂ;;a##;;
fields have been ingtalled along
the front of the enemy defenses,

. v/’

The crews are also advised that -1 —t gé ! I
% 1

lanes have been cleared through 7

the friendly minsfields and ;//,,4

designated with one-sided signs.

That lanes are being cleared "T“i~—x_
through enemy minefields by the

blasting method in the course of
the artillery preparation, and
that their boundaries will not be
marked, The axis of the lane will ‘ ‘
be the trail left by the explo-
sion., The mission is to breech
the obstacle within a short

period of time,

After that the subunit
passes through the dasignated
corridor and then the lane in a
column formation on command from .-
the instructor.

The instructor watches
whether the crews are acting
correctly, and records all in-
stances of tanks hitting the
mines. The practice mines that
wera set off are replaced after

1
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) Fig. 97. Breaching the
§?§a223§3 vass through the minefield through lane

) At'the vost sxercise cleared by the detonation
"analysis the instructor explains of a linear charge.

Legend: 1 -~ Paces
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the reasons for various mistakes made during wocise aad oou
how it should be preventad., It is considere. ¢ . the crew has
fulfilled its mission if the tank remained within the lane on three
passes, These exercises may also involve motorized iafant 'y

artillery and other subunits equipped with a variety of comban und

transport vehicles.

The second trainiug session is also conducted during the

" daylight hours. During preparations for it a four or six wow mine-

field is installed on unfamiliar terrain. The distance beiween
mines in a row is set at 3.5 and 5.4 meters, while the disuance bea-
tween rows is 15-20 meters. Practice mines are used in this case
as well.

The tank unit involved in the exercise must have a mine
exploder. A plecwshare is used to designate the inside limits of the
cleared tracks.

In the exercise area the instructor reviews the situation and
issues, for example, the following assignment: 'Scattered enemy
subunits are retreating in direction X offering resistance aiong
favorable lines and bypassing arecas of the terrain accessible to
tanks. The tank platoon will execute an assault from march column
in direction X and, in collaboration with its neighbor, will seize
Y. The direction of further assault is 2, Tank with exploder will
be used for.clearing lanes through minefields. The other tanks
will crossothe minefield through the cleared lane without waiting
for the arrival of combat ergineers."

The tank with the exploder moves at the head of the coluras
and designates the lane while the other tanks follow behind pre-
cisely along the cleared track and cross the miuefield.

The instructor watches cihe tanks moving along the lane and
checks to see if any of tie tanks deviate from the cleared strips,
After the minefield is breached a brief analysis is held and the
encocise is repeated in a new area 5-10 meters from the previously
cleared strip. The criteria for the performance of the craws is
the same as for the first exercise.

The third exercise is held at night in an unfamiliar 1egionm.
A minefield is installed in the same pattern ~s that used in the
second exercise. Mines that are used in this case must be of the
type that give a ligh” signal (signal mine or the UITM-60 mine).

The subunit which includes 2 tank with an exvloder breaches
the obstacle in a column formation. After the first wine is
detonated under the expledcy, the instructor snstalls a il:at sif-
nal along the axis of the track. A simila. rigui. B T
the end of the minefiecld no closer than 60~7C meters rrom ...
one. The tank with the exploder movas strictly in a straight line,
The other tanks cross the minefield guiding themselves by the light
signals. Experience indicates that night time excrcises, pavticu-
larly with young c¢rew members, have to ba repeated several times.
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The fourth exercise
is confucted both in daylight v
and night hours. The mine-
fields are installed ahead =
of time in the same pat-
teras used for the preced-
ing exercises.

The first exercise \Z 3 $>
is heard in daytime. =~ "'"f’
While approaching the He menee
training area the subunit ‘ S0
is depl~yed into a combat
formation. The tanks pro= ¢
ceed at intervals of 50-75 ° e e ° . e
meters., The tank with the
exploder travels at the DA e v e
head of the column and 6
N clears a lane through the
L minefield. The ocher i
) crews find out that theve E'uml &z
is a minefield ahead afterx ———? N
the first mine detonates <§ Z}
undar the exploder, move
out behind the tark with
the exploder and proceed
along its tracks (Fig.98).
After that they are again
deployed into a combat
formation. The exerclsa requires particular aitention on behalf of
the crews. A mine from any row may detonate under the exploder,
and the tanks without expleders which delay in moving to the tracks
made by tank with the exploder, or staxt deploying into the combat
formation tov early, may be "destroyed.™

The second axercise is held at night,

The tank crews which got sufficieat wracilez
way cross minefields through lames clasusd Dy vedis
confidently and without losses.
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Fig., 98, Crossing the minefield
through lane cleared by a tank
with an exploder.

Legend: WNot less than 50 meters

&t ths exeraises
us meave rapidly,
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CHAPTER IX
SAFETY RULES TO BE FOLLOVED IN MINIYMG AND DEMINIKG OPERATTIONS

All precautionary mcasures must be strictly observed in min-
ing and demining operations, along with the safety ruvles, and the
proper sequence and crder must be followed in doing the work.

The smallest viclation of precavtionary measures and safety
rules established for mining znd demining
not only the life of the person guilty of
the lives of others. Moreover the combat (training) mission will
nct be properly ccmpleted vhich may discupt the operation nlanued
by the command.

operations may threaten
the violation, but also

Belew are scme basic safety rules and advize which must be
observed both in training and in the combet utilizetion of mining
and demining equipnent.

The Iivse and most imporcant requirement is to
i taat one is dealing with explosive substazaces. Th

It
he makes a mistake, i.e. does not observe precautioaary measured
or violates the safety rules he will either be kiiled cor maimad.

Another impeortaut requirement stems from the zbove -- cach
subunit commander before the start of operations must instrucc the
subunic (group or individual soldiers) even if the personnel had
previously performed these aperations, The commander rust once
again make certain that the personnel have a kacwledge of the equip-
ment with whick they will be working, and are familiar with
precautionary measures necessary for the cxecutiorn of tne cp

A sergeant, officer or a private is always -:po’. .
all training exercises (in the classroom or the field) as the za
structor who bears the full responsibility for the fulfillment of
the assignment, for the correct installation of mines and the strict
observance of precautionary measures ané safety rules.

The instructor issues an assigument to each soldier (team),
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instructs them and indicates tha s.guence in -ni. :ae as: .- is
to be fulfilled if this was not previously do.c¢ © he sco..ic
commander. The irstructor controls the fulfillin:..c of the cssl -
ment, and even helps the trairees with the assigumeant in chce most
dangerous or key phases.

The teams and detachments assigned to mining or demi..r-
operations must have a f£irm knowledge of the engineer explosive
items with which they will have to work (including the enemy engi-
neer explosive items) in the given sectnr of the terrain, and must
also have practical experience in mining and demining work.

During the mining or demining operation strict discipline
is observed along with good organization and the established
sequence.

Every soldier on the minefield must have a firm knowledge of
what he must do, how to do it and in what sequence.

All the actions of the team or individual soldier are per~
formed only on ccmmand or signals given by the iastructor.

Teams without a f£irm knowledge of the en’ineex explosive
items, who are unfamiliar with nining or demining techniques, are
not allowed to engage in these operations.

The most experienced and disciplined soldiers are assigned
to the clearing of antipersonnal minefields.

During the mining or demining operations it is necessary to
organize the proper storage, accounting and izsue (receipt) of
engineer explosive items. TFor this purpose stationary or mobile
(temporary) field dumps with specially assigned storemen may be
established.

If there is a large stock of engineer explosive items in the
tenporary dump, or if mining operations are carried out in different
directions engineer explosive items are issued to the detachment
(team) with an appropriate notation on the issue sheet. The issue
sheet is kept by the storeman and is forwarded to the unit after
the engineer exnlosive items have been used up.

Explozcies, ammunition and detonation devices are used only
for the p.- pose they were designed fox.

In inctalling or disarming mines by hand cnly those operations
are performed in the specified sequence that are necessary and jus-
tified for the given mine using the tools (wrenches, crew drivers)
that are part of that particular mine set.

To prepare the TM~46 mine with the MVM fuze for imstallation,
for instance, it is necessary to:

Unscrew the plug in the mine;

Make certain that the fuze safety pian is is the puodes »osi-
tion (the pin must be inserted to the point where che .1 |
agaiast the curved edge of the fuze cover and is held firmly in
that position.

Examine the MD-6 detonator. If the fuze came without the
detonator, it is then necessary to screw the detonatoxr into the fuze;
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Screun the faze inte tie I
firmly against the rutber .oslet.

In order to install! wniz wine by haud 2o is nezezc '

Dig a Tine hole arc Irnctoll the fully armed mine in =T

Rerove the safety pin 1io0n the iuvaze;

Camouflsge tre mine.

In order to disara the smerican ML autitenk Tine Lt 23
recessary tc:

Cavefull ' . zrove the cz.usuflage layer oi dirt;

Move the nire fream the point where it was installed with the
a2id of a grapnel;

Mateh the acrow or th:w. arming plug with the letter Y5* {nath
the aic of a special wrench);

Serefully werove the ferse [roa the mine;

Screw the detenatnar ouz oI ke fuze.

Laen lo-liry, uwnlcadlng or moving engincer cuslose.e itens
they mu:t be treated gently. Each soldier should not carry explo-
sive loads weighing more than 30 kilograms.

1k is prohibitcd to carry engineer explosive itews on the
shoulder or the back.

Uhen mining or demin ' ng 2a
the folloving precautionary m2as:

in mining operations:

It is nccessary to inscere the fuze into ¢l ~Jac Tl o cosown
movenent without sharp movemercs ¢r jolts. The fuie .ast bLe
screwed in as far as possible but withoat applying special force
or using tools with the exception of the ones speciiiec {or the
giver miag;

A aing vaea o poorly installed or incompletely screwed in
wie e not be installed in che minefield;

Inperfect mines canrct be instelled in the -incireld;

The safety pin must bz reroved from the fuze with « & oo

e well by o (alilic s - ed

rea it is necessaty to obszrve
safety rules,

motion without jerics or speci.l effcrt, IE nccassasv cae fice s
may be used to support the fuze wltnout pressing on it,

When camouflaging the mine care must be take- not to -toule
it or press on its 1lid or fuze;

When installing a mine by hand from the prone position it
is necassary to assume a position convenient for work, and, if
necessary, for self defensc as well;

Every mine that is ianstalled must be recoudad. and 1 weos-
sary, marked onr the minefield map.

In demining operaiions:

It is always necessary co treat explosive lrens oc¢ objecte
containing explosive or pyrstechaical (1hccnd*a*V) substances
with caxe;
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Before doing anythiang to the detected minc or shell
necessary to examine the area around it;

1t is possible to disarm only thnse mines whose design is
well known;

Any loosely stretched wires, twine or ropes must not be pulled
or tugged. Tightly stretched wires or ropes must not be cut;

It is dangerous to lift or move enemy equipment, weapons,
or personal items since they may all be booby trapped;

It is n~t permitted to deronate explosives without specfic

™ 2
- 3

crders;

It is n° . ssary to work in a calm and ccafident manmer,
without haste or commotion. It is important ro perform the opera-
tions specified for disarming the mine of the given design;

If a mine of an unknown desiga ox a booby trap is found,
its position is marked, without moving the device itself,
mander (person in charge) is advised of such a find;

The accurnwulation of upnecessary personnel is prohibited dur~
ing the disarming of a mine;

Should doubts ox difficulties be encountered in the course
of a demining operation a report is immediately made tc the subunit
commander (or to the individual in charge);

Foot traffic outside the cleared lanes or over unchecked
ground is prohibited;

Mines may be moved with a grapnel only from a shelter or e
safe distance.

The com~
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Supplement 1

APPRONIMATE TIME HWOXRMS FOX THE INSTALIATION OF
ANTITANK AND AWLIPERSONNEL MINEFTELDS

Consecu~ Type of Installation oI Tustallazation of
tive operation mines by a squad, mines by a platoon,
numbers number of mines number of mines
instalied installed
per hour in 10 in 3 in 10
housrs  hecurs nours
1 Instzllation of an
antitank minefisid
using mine layers:
A, Witk subsequent in-
stallation of mines in
mine holes and camou~
flage by hand:
Using oue mine layer 80 700 - -
Using thre: mine layers - - 200 1,500
B. Without camcuflag-
ing mines:
Using one mine lay 200 1,506 - -
Using three mine lay .- - - 450 3,600
2 inzvallation of an
antitank mincfield
using trucks:
&, With subsequent in-
stallation of mines it
mine holes and camou-~
flage by hand:
Usirg one truck 70 600 - -
Using three trucks - - 186 1,300
B. Without camouflag~
ing mines:
Using one truck 130 1.300 - -
Using threz trucks - - NS 4 '
3 Instaliation of ancitank
minefizld by a de:2il:
In imine holes with
camouflage 4u 3w 120 Suu
Without camouflage 100 750 230 1,7
- 127 -
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Supplerent 1 (Continued)

A

Installation of an

antitank mine field
alcng a mining cord
stretched ~erpendi>
cularly to che fromnt

Installation of an
antipersonnel mine-~
field by a detail

or alonz a méning
cord stretched
parallel to the froat
pressure action mines

Same as abeve along

a mining cord stretcted
perpendicular to the
front

Installation of an
antipext.anzl mine
field aleong a mining
cord streter-d para-
llel to the froant
using pull action
mines

- 128 =

25 90
in 5
hotrs

186 1,300

35 100

in S
hours
30 270
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70 300
5
hours
400 3,000
120 450
in 5 .
hours
¢ 700
3
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Surplement 3

To be destroyed if capture threatened

ANTIPERSONNEL AND ANTITANK MINEFIELD RECORD FORM

No.

(according to minefield pattern)

Installed

(indicate area where installed)

MapE et Sheet Coordinates

1. Installed oa the order of

(Post, grade, last name, initials)

2. Date minefield was installed

e

3. Mines armed (removed) cn order of

(Post, grade, last name, initials)
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MINEFIELD REFERENCE SKETC::

Scale: 1 cm = 50 or 100 meters (1:5,000 or 1:10,000)
Minefield referance sketch will include:

1.

2.

Azimuths and dictances from the main or the landmark refer-

4 o
anna “C"“:S

ence peints to the ninefieid anglz points.

Referencing of landscape reference points to the ...
reference point.

Number of mine rows, distance between rows, mine spacing.
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Reference points: No. 1

No. 2

No.

(8]

Type of mines Explosive

Total number of mines in the minefield

Conditions and method of installation

(kind of ground, .

depth at which installed, method of installation)

Antidisturbance mines

(indicate number and designation on sketch,

method of installation in antidisturbance position)

Description of minefield

(number of rows, distance between

rows, mine spacing, numher of mines per row)

Installation of mines was supervised and recording carried out by

(Post, grade, last name, name and patronymic)

(Signature)

Clear lanes left in minefield (width, designation, type of cover)

Completed record form checked by

(Post, grade, last name, initials, signature)

Date
-~ 135 -
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10. Compiled in copies

Distribution

1l. Receipt of the commander of the line unit takingz over the ni.e-

field guard and defense duties

(Post, grade, last name, 6‘?

AP

initials, signature) 4

Notes on clearing of the minefield:

1, On whose orders

RS TN

2. Date

S
e

3. Minefield was cleared by

Post, grade, last name, initials, 1
signature) §

b
1
Note on Change in Minefield Status 8
<
Date New mine- On vwhose order Enemy losses o
" field status  was the status 73
; changed g
2
i
¥ Note on the Acceptance and Release of Minefield ‘,a
¥ g
’%E‘ Date Who releasea Who accepted Notes on receipt F
& the minefield the minefield and release )
3
# {Grade, last (Grade, last &
s, name,signature) name, signature) .
li , é
Individuals Familisrized with the Boundaries .
< (Cleared Lanes) of the Minefield v 4
= .
s Date Post and Grade, last name Signacure inlic=ein M‘
2 subunit and initials familiarization .; R
3 boundaries (lanes)
 ;
!
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- SYMBOLS

Antitank mine

O s .Controlled mine

\X\M Pull action antipersonnel mine
{

Mine with extra charge (additional charge or a
charge of increased power)

JIncendiar+~ (napalm) mine

Pressure action antipersonnel mine

Antipersonnel fragmentation (bounding) mine

Gas mine

\O/O Illumination~signal mine (flare)

O
&
8
6 Goastal mine
0
Ve
./7

Mine of unknown design

Antidisturbance antitank mine

Booby trap

Coupled antidisturbance antitank mine

Lane through obstacle for motor vehicles

Lane through obstacle for infantry
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Cg) Booby trappcd a“ea
Dummy minefield
3
. Composite minefield
L 4<
,- X

e , ’ E Gap in an obstacle up to 90 meters wide
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